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(Carburetion 


LMOST everybody knows that 
proper carburetion can con- 
tribute more to superlative motor- 
car performance—“pep,” power, 
speed, smoothness and economy of 
operation—than any other phase of 
motor-car operation. 


In simplest terms the carburetor is 
a device for transforming liquid 
gasoline into a vapor, mixing it with 
air, and then injecting the mixture 
thus formed into the cylinders of the 
motor. Although the principle is 
comparatively simple, there are 
several factors in the process that 
tend to complicate matters. 


For instance, the proportion of air 
that is mixed with the vaporized 
gasoline is, for summer driving, 
different from that used for winter 
driving. The mixture varies with 
high engine speeds and low. A 
richer mixture—that is, one with 
an increased amount of gasoline 
vapor—is desirable for speedy “‘get- 
away” in traffic. 


Perhaps the most important factor 
in carburetion, aside from having 
the correct mixture of air and gas- 
oline, is to get the vaporized mixture 
quickly into the cylinders. Gasoline 
is caused to vaporize by the addition 
of heat, and when in the vaporized 
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Fuel must travel far to reach every cylinder 
when the cylinders are set in a straight line 

















The line of fuel travel is short to every 


Cut-away view of the carburetor designed and 
built by Cadillac for the Cadillac and La Salle 
go-degree V-type engines. It is known as the 
“air valve single jet type’, and embodies a 
number of exclusive features 


state must be conducted immediate- 
ly to the cylinders—while it is still 
hot—or it will change back to a 
liquid. 


There is no other eight-cylinder 
engine built which permits of such 
quick distribution of the vaporized 
gasoline as the Cadillac-La Salle 
type of engine. A glance at the 
diagram below will show how short 
a distance this vapor must travel to 
be distributed to all eight cylinders 
of the Cadillac-La Salle engine—and 
how far it must travel in a motor 
having its cylinders set one after 
the other in a straight line. 


In the Cadillac-La Salle go- 
degree V-type engine the car- 
buretor is placed in the heated 
space between the two cylin- 
der blocks where conditions 
are most favorable for rapid 
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and effective vaporization of the 
gasoline. Since the inlet ports are 
grouped around the carburetor, the 
vapor takes a short, direct path to 
the cylinders, reaching the com- 
bustion chambers in its most effec- 
tive state. An outstanding advan- 
tage of this arrangement is that the 
quality of the mixture is the same in 
each cylinder—an extremely im- 
portant factor greatly enhancing the 
brilliance of engine performance. 


One of the marked advantages of 
Cadillac-La Salle carburetion is that 
changes of the fuel level in the 
carburetor, when driving up steep 
hills, have practically no effect on 
the carburetion efficiency. Three 
completely automatic thermostats 
maintain proper carburetor adjust- 
ments for every operating condition. 
One thermostat regulates the mix- 
ture for maximum efficiency in 
regard to speed. Another thermo- 
stat renders seasonal adjustment 
unnecessary and keeps the carbu- 
retor functioning just as efficiently 
in summer as in winter. -A third 
thermostat governs the action of 
the special pump that forces extra 
fuel into the carburetor for quick 
acceleration. 


Cadillac-La Salle carburetion is just 
one of the many factors that con- 
tribute to the brilliant performance 
of the Cadillac-La Salle power plant 
—its phenomenal smoothness and 
quiet, its flexibility, its sensitive 
response to control, its rapid accel- 
eration, its easy speed. 
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to questions 
which bother 


many investors 


How can you tell what gives a 
bond absolute safety? 

How can you get the highest in- 
come from your money, consist- 
ent with safety? 
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Why can Cochran & McCluer sell 
bonds in every state of the Union 
without salesmen? How can you 
get more than double the savings 
bank interest rate, with all the 
convenience? 

How can you retire in 15 years 
on your present living budget? 
All of these questions and many others 
vital to investors are answered in the new 
edition of this famous book, “How 
To Retire in 15 Years.” Get your copy 
now. We'll gladly send it. No salesman 
will call. We employ none. 


MAIL THIS FOR 


- Bhek Rates t. 

a Chicago, Ill 

a Please send me a copy of Ay new : 
ws edition of your famous book, “How & 
To Retire in 15 Years.” Nosalesman © 
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Cochran & 
M‘Cluer Co. 


Established 1881 
Never a loss to any investor 
46 NORTH DEARBORN STREET 
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Do You Know Your 
PRESENT WORTH? 


By WALLACE AMES, Financial Editor 


ALTER HOPKINS sat at his 

desk. In front of him was a 

framed picture of his wife and 
two children. At ages four and five his 
children understood only the rosy side of 
life. They knew that new shoes came 
from the store, but had no idea how the 
money was obtained to pay for them. 
Lucy Hopkins was a delightful young 
woman, but she was trained in ways of 
home-making and cbild-culture, not in 
the ways of business. Walter was the 
business head of the family. It was an 
ideal combination. 

Every time he looked at the picture 
Walter experienced a thrill of pride. . . 
mingled with a feeling of dis-satisfaction 
bordering on fear. A good job, a nice 
home and a fine family—why should he 
not be proud? But what if something 
should happen to him, the bread- -winner, 
and the ideal combination be broken up? 
It was only natural that he should ex- 
perience concern over the future. 

Walter reached for his personal finance 
book, as he had often done before. It was 
all down in black and white. Their home, 
which they were buying through a build- 
ing and loan association, was partly paid 
for. There were a few hundred dollars in 
the savings account, a satisfactory 
balance in the checking account and 
about $3,000 in securities in’ the safe 
deposit box. All told, Walter was worth 
about $10,000, and then there was his 
$10,000 life insurance policy. Just an 
average situation for a married man, 35 
years old, earning $7,000 a year. 

A few hours before the incidents just 
mentioned Allan Case was _ running 
through his card file. Up came Walter's 
card, indicating that he was soon to pass 
from his 35th to his 36th year. “I'll see 
Walter today,” said Allan, “and bring up 
the question of more insurance before his 
rate advances.”” And so it happened that 
at the psychological time Walter received 
a visit from his insurance adviser. 

“‘T am glad you called,” greeted Walter. 
“T have just been going over some records 
that show my financial worth at $10,000. 
A few years ago that would have looked 
like a lot of money. But it makes me 
shudder to think how little it would be 
now for my family to live on in case I 
should pass out of the picture. How about 
another $5,000 insurance policy?” 

“Before we get out the application 
blanks,” suggested Allan, “Let us do a 
little figuring and projecting and deter- 
mine just how much insurance you should 
carry. The way you figure, you are worth 
$10,000. That, plus your $10,000 in- 
surance is what you are worth—dead. 
The way I figure, you are worth about 
$116,000—alive.” 

“That's interesting,” said Walter. “I 





_—_————— 


have looked at my records many a time, 
but I never saw any such figures as you 
mention. How do you arrive at them?” 

“Just this way,” answered Allan. “At 
your age you may normally expect to live 
about 32 years. Let us assume that you 
continue to earn $7,000 yearly on the 
average for the rest of your life. If you 
had $116,000 now, invested at 444%, you 
could draw out $7,000 a year for the next 
$2 years and not until the end of that time 
would you have used up both principal 
and interest. Thus the present worth of 
your future earning power may be figured 
at $116,000.” 

“You are not leading up to the sug- 
gestion that I insure now for $116,000, 
are you?” 

“Hardly,” assured Allan, “but you 
need more than $5,000 additional in- 
surance to provide properly for your 
family. You probably consume half the 
family income yourself. In the average 
instance the widow and children live com- 
fortably on half the income earned by the 
husband while he was alive. To replace 
the present worth of your earning power 
you do need at least $50,000 worth of 
life insurance. 

“Suppose you carried $50,000. The 
annual premiums would be a little less 
than $900 or about $75 monthly.” “I 
could dig up $75 a month easily enough,” 
said Walter, ‘‘but $50,000! I would hate to 
think of all the sharps and swindlers who 
would be following up Lucy if she sud- 
denly fell heir to that much money. She 
is a wonderful wife, but she has had no 
business experience. She would be the 
prey of all the phoney stock salesmen in 
existence.” 

“There are several ways for you to 
protect your wife against bad business 
judgment,” said Allan. ““One way is to 
make your insurance payable as monthly 
income. You could get a $50,000 policy 
which would pay back $250 a month for 
about 400 months before both principal 
and interest was gone. That’s nearly 34 
years. Such a policy would provide your 
family with that part of your future earn- 
ings which they will enjoy if you continue 
to live and earn your present income. 

‘There is another plan that has gained 
great popularity of late years—the life 
insurance trust plan. You create your 
estate by taking out life insurance and 
you arrange to have your life insurance 
estate administered in much the same way 
you would an estate consisting of cash and 
securities. This is a fairly modern idea, 
but already there is substantially over a 
billion dollars of life insurance in force 
under the plan. 

“The advantages of the life insurance 
trust are many. You immediately provide 








your family with (Continued on page 5) 
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Do You Know Your 
Present Worth? 


(Continued from pige 4) 


a comfortable living income. You relieve 
your wife of all the business worries of 
handling a large sum of money. She gets 
her pay checks much the same as you get 
yours now. She knows what to depend on. 
absolutely. You obtain the benefits of 
skill and experience in the investment of 
your estate. You are sure that your 
money is held in carefully selected 
securities. You know that those securities 
are watched continually and that changes 
are made as circumstances justify. Your 
family is more surely provided for than 
you are providing for them now. 

“Broadly speaking there are two forms 
of life insurance trust, one set up with a 
trust company, and the other arranged 
with the insurance company. The chief 
difference between the two arrangements 
is the matter of flexibility. In the in- 
surance company plan your beneficiaries 
are paid a regular income, which is close 
to 5% of the principal amount. The 
insurance company is not permitted to 
meet emergencies or special conditions 
not covered in the original agreement. 
For example, it could not pay an extra 
$1,000 out of principal to defray hospital 
expenses. It could not make a special pay- 
ment for educational expenses unless a 
special policy was provided for that pur- 
pose. Your beneficiary gets a definite sum 
at regular periods. 

“Tf you set up a life insurance trust 
with a bank you can make various 
stipulations, just as you would in drawing 
a will. You can specify that the estate be 
invested in certain types of securities, or 
you can leave that to the bank’s dis- 
cretion. You can arrange so that special 
sums can be paid under certain circum- 
stances, such as in case of sickness, or 
when your children are ready to go to 
college. You can if you like set a maxi- 
mum that will be paid out on these special 
occasions. 

“Under the bank-trustee plan your 
estate may grow in principal value, or it 
may decline. Under the insurance com- 
pany plan your beneficiary continues to 
draw her income from a stipulated, non- 
fluctuating principal sum. 

“You have said enough,” interrupted 
Walter. “Let us figure out what pro- 
visions in the agreement would be 
practical at this time and have the papers 
drawn up. It will be a great source of 
satisfaction to know that my family is 
provided with an estate of $50,000 which 
cannot be squandered or frittered away.” 
Ce 

For the past three years PopuLar 
Science Montuiy has carried this 
Getting Ahead Department as a regular 
monthly feature. It has been the aim of 
the editor to discuss financial subjects of 
interest and application to the average 
man or woman. We have written about 
life insurance, building and loan associa- 
tions, mortgage bonds, investment trusts, 
public utilities and other classes of 
securities, about budget plans for accumu- 
lating a modest fortune quickly and safely 
and about various phases of personal and 
family finance. (Continued on page 6) 
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THE PHOENIX MUTUAL LIFE 


INSURANCE COMPANY 
of Hartford, Conn. 


‘has developed, out of its 78 years of experience, 
a new financial plan which enables you to 


ETIRE AT 55 | 


Under this plan you get not only immediate protection 
for your beneficiaries but also, for yourself in later years, 
a guaranteed income you cannot outlive. 


What a dividend-paying $10,000 
policy will do for you 
It guarantees to you when you are 55 


A Monrtuty Income ror Lire of..... $100.00 
which assures a return of at least . $10,000.00 
and perhaps much more, depending upon 
how long you live. 

Or, if you prefer, 
A Casu SetritemMent at AcE 55 of . $15,100.00 


It guarantees upon death from any 
natural cause before age 55 


ACasu PayMeEnrto your beneficiary of $10,000.00 
Or $50 a month guaranteed for at least 
24 years and 8 months ...... Total $14,823.00 


It guarantees upon death resulting from 
accident before age 55 


ACasu PayMeEntTto your beneficiary of $20,000.00 
Or $100.00 a month guaranteed for at least 
24 years and 8 months ...... Total $29,646.00 


It guarantees throughout permanent 
total disability which begins before age 55 


A Monruty Disasiuity Income or .. $100.00 
And the payment for you of all premiums 


NOTE—Married men and others having dependents will be interested 
to know that you may also include in this plan a new provision where- 
by neither you nor your beneficiary can outlive the Retirement Income. 
Similar plans for retirement at ages other than 55, or for women 
policyholders, are also available. Further particulars on request. 
Mail the coupon below. 


Copyright 1929, P. M. L. I. Co. 
















Puoenix Mutuat Lire Insurance Company, 450 Elm Street, Hartford, Conn. 
Please give me full information about your new RETIREMENT INCOME PLAN. 











Name Income to start at age........... 
Business Address City.. 
NE IIo. ccsncacsechachpeticvaiiaenatscoberaanenaeaeane State 














yh ee, OR Soret ete Date of Birth of Beneficiary. 
































$500 Now 


With less than $50 a 


month added means 


$15,000 by 1944 


HIS is an example of how 

money increases when 
systematically invested in 
sound 642% Real Estate 
Mortgage Bonds, with all in- 
terest re-invested at the same 
rate. 


By such examples, The F. H. Smith 
Company has shown men and women 
all over the world the way to finan- 
cial success. Our investment booklets 
will show YOU the way, too. They 
discuss the investment problem in gen- 
eral, and describe Real Estate Mort- 
gage Bonds and other types of secur- 
ities. Bonds are available in $100, 
$500 and $1,000 denominations. Send 
the coupon now for “Fifty-Six Years 
of investment Service,"’ and “ How to 
Build an Independent Income.” 


Tue FE H.SmitiCo. 


Investment Securities—F ounded,1873 
Smith Bldg., Washington, D. C. 
| 



























Branch offices in New York and Other Cities 
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INTIMATE GLIMPSES OF 
FIDELITY BOND HOLDERS 
U | f On the green of each month Mrs. 


a , > 








. —— receives a check 
covering the interest due on_ her 
investments in Fidelity First Mort- 
gage Real Estate Bonds. No incon- 
venience—no bother. Occasional 
re-investment of matured securi- 
ties is a part of Fidelity service. 

Someone’s foresight provided 
this comfort—someone who knew 
the safety of Fidelity Bonds and 
realized that this form of invest- 
ment would provide excellent 





Fidelity Bonds are conservative 


investments, Fidelity First Mort- 
j age Real Estate Bonds are espe- 
y desirable. A listing showing 
some highly attractive late issues 
{ will be sent without obligation, 
upon request. 


I BOND # MORTGAGE rY 


J.U. MENTEER President 
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returns and utmost peace of mind. 





Do You Know Your 
Present Worth? 


(Continued from page 5) 


The financial editor would welcome 
letters from readers indicating subjects in 
which they have particular interest. 
Letters relating personal experiences in 
getting ahead, or giving the details of 
plans or methods which have succeeded, 
or failed, are also welcome. We extend 
this invitation to write us as a means of 
making this department of greatest 
usefulness to our readers. 





To Help You Get Ahead 


T= Booklets listed below will help every 
family in laying out a financial plan. They 
will be sent on request. 


**How to Build an Independent Income’”’ 
is the title of a new booklet by the F. H. Smith 
Company which explains conclusively how 
people of moderate means may obtain financial 
prosperity. **55 Years of Investment Serv- 
ice”’ describes the history of progress of the 
F. H. Smith Company as well as making an 
attractive suggestion in first mortgage real estate 
bonds. May be obtained by addressing the home 
office of The F. H. Smith Company, Smith 
Building, Washington, D. C. 


The House Behind the Bonds reminds the 
investor of the importance, not only of studying 
the investment, but of checking up the banker 
who offers it. Address: Fidelity Bond & Mort- 
gage Co., 1188 New York Life Building, Chi- 
cago, Ill. 


“The Investment Trust from the Inves- 
tor’s Viewpoint,’’ presents an explanation of 
this form of investment in easily understood 
terms, illustrated with some interesting examples 
of how the general investment trust will help 
the man with $100 or more to get ahead. Pub- 
lished for free distribution by United States Fis- 
cal Corporation, 50 Broadway, New York. Ask 
them for Booklet IT. 


How to Retire in Fifteen Years is the story 
of a safe, sure and definite method of establish- 
ing an estate and building an independent in- 
come which will support you the rest of your 
life on the basis of your present living budget. 
Write for the booklet to Cochran & McCluer 
Company, 46 North Dearborn St., Chicago, Ill. 


How to Get the Things You Want tells how 
you Can use insurance as an active part of your 
rogram for getting ahead financially. Phoenix 


utual Life Insurance Company, 328 Elm Street,’ 


Hartford, Conn., will send you this booklet on 
request. 


The Guaranteed Way to Financial Inde- 
pendence tells how a definite monthly savings 
= will bring you financial independence. 
rite for this booklet to Investors Syndicate, 
100 North Seventh Street, Minneapolis, Minn. 


The Making of a Good Investment tells 
how 6%% can be made on investment in First 
Mortgage Bonds in units of $50, $100, $250, $500 
and $1000; how the bonds are protected and 
how simple it is to purchase them. For a copy 
of this booklet address United States Mortgage 
Bond Company, Limited, Detroit, Michigan. 


The Investment Trust from the In- 
vestor’s Viewpoint is a booklet describing 
the investment trust in non-technical language, 
published by Smith, Reed & Jones, Inc., 1405 
Chase National Bank Building, New York. 
This booklet explains how both earning power 
and safety are applied to moderate sums of 
money through the instrumentality of the in- 
vestment trust. 
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COME TRUE 


it is you who are the archi- 
tect of your own future and 
fortune. No edifice is raised 
without a foundation—no suc- 
cess is won without a plan. 
The Investors Syndicate plan 
unconditionally guarantees to 

ou a fortune of $1,500, 


| 
| 
| 
| 
MAKE DREAMS 
y 
$2,000, $5,000 or more in 





only 120 months. All you 
need do is to invest $9.45 or 
more each month at com- 
pound interest. 
Send for our illustrated booklet show- 
ing how this plan is GUARAN- 
TEED and backed by our 


own resources of over 


$25,000,000. 


INVESTORS SYNDICATE 


Established 1894 
HOME OFFICE: 
MINNEAPOLIS, MINN. 


New York Office: 17 East 42nd Street 
Offices in 51 Principal Cities 











“FISCAL—MANAGED” 
INVESTMENT TRUSTS 











To make 
more money 
—read this booklet 





It will be a quarter-hour well spent 
when you read “The Investment 
Trust from the Investor’s View- 
point.” It brushes aside cobwebby 
speculative ideas . . . shows you a 
clear, sane way of investing for 
profit as well as for safety. Barron’s 
Weekly says of investment trusts: 
“It is probable that never before in 
history has the stock-buying public 
been invited to participate in a new 
development in which it had so little 
chance of losing and such a good 
chance of making money.” 


Financial Investing Co. of New 
York, Ltd., is an old-established in- 
vestment trust under United States 
Fiscal Corporation management. Its 
earnings per share increased 31% in 
the first five months of 1929. Write 


today— 
Ask for Booklet J-12 


SMITH, REED & JONES 
INCORPORATED 
Investment Securities 
The Chase National Bank Bidg. 
20 Pine Street New York 








Chemical Building, St. Loui 
fae OO Colorado Nat'l Bank Bldg., Denver 
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$25,000 WORTH OF SKF BEARINGS 


Bearings, Bearings 
and More Bearings— 


But ALL are gg <x 


HE fibres of the great northern spruce flow 

day after day in a thick milk-white stream 
of pulp over screens, onto finely meshed wires 
and through heavy presses that extract tons of 
water from the soggy mass. 

A web of paper at the rate of 120 tons per 
day, almost 20 feet wide, miraculously begins 
to flow before your eyes and then passes about 
1,000 feet per minute into the Minton Vacuum 
Dryer, where it is dried under a high vacuum. 

And at practically every point where a wheel 
or roller turns, there’s an S35S/F Ball or Roller 


ARE IN THIS MINTON VACUUM DRYER 


The Technical Association of the 
Pulp and Paper Industry in 1928 
awarded one of its first two gold 
medals to Mr. Ogden Minton, in- 
ventor and designer of this ma- 
chine, which is acclaimed to be the 
outstanding mechanical develop- 
ment in the Paper Industry for the 
Jast sixty years. 


oKF 


Puts the 
Right Peers. 


Right Place 





Bearing reducing friction, eliminating power 
waste and minimizing the possibility of ex- 
pensive shut-downs. Few industries know the 
worth of a quality bearing better than that which 
produces the world’s paper. In the great vacuum 
dryer shown on this page there are one hun- 
dred and fifty-two heavy duty SiS Bearings 
that cost $25,000! And yet its designer, with a 
full appreciation of the fact that “nothing is 
apt to cost so much as a bearing that cost so 
little,” KNOWS that even THAT price is not 
too much to pay for DEPENDABILITY. 


SKF INDUSTRIES, INCORPORATED 
40 East 34th Street, New York, N. Y. 





2215 





“THE HIGHEST PRICED BEARING IN THE WORLD” 
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WHAT WESTINGHOUSE IS DOING IN RESEARCH 

















WESTINGHOUSE ENGINEERS HAVE DEVELOPED SPECIAL MACHINES IN WHICH THEY MEASURE 
THE DYNAMIC STRENGTH OF MATERIALS UNDER ACTUAL SERVICE CONDITIONS 


Feeling the muscles of metals at work 


“Feel my muscle,’”’ challenges the proud 
urchin, “I can lift fifty pounds.” But 
set that same youngster at work and his 
lifting ability quickly dwindles. 

So it is with metals. A test bar of steel 
may register a strength of fifty thousand 
pounds in a common laboratory testing 
device. Yet a shaft of the same material 
in a whirling, vibrating machine 
might fail if loaded half as much. 

Westinghouse engineers must 


are when at work. To find out they 
have developed testing machines 
that whirl shafts and jiggle them 
while they measure 
their strength within a 
fraction of a pound. 


Westi 


The Sign of a 
Westinghouse Dealer 


Westinghouse 


Electrification 
know exactly how strong metals [ge 


“2 Wiring = 
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They have built machines also that test 
the strength of metals under the corrosive 
action of wet steam, and that measure 
the amount of permanent deformation 
which may result after long service at 
high temperatures. 

With the knowledge gained from these 
dynamic testing machines they have 
been able to cut down the bulk, 
the weight and the vibration of 
electrical machinery without sacri- 
were 8 «6 ficing reliability. 

Westinghouse, through untiring 
research into every factor of prin- 
ciple and design, continually leads 

the way to new econo- 
ouse mies and improvements 
in electrical equipment. 
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Champions Quality 


in Construction 


Fan Radio quickly enough. It is plainly 

evident in a finer, purer tone quality, 
a greater degree of sensitiveness, sharper 
selectivity, extra power, reserve volume, 
‘quieter operation. These qualities have 
been achieved by sound engineering de- 
velopment. 


Y Pa will discover the excellence of Day- 


We improved upon a basic design which 
had already produced splendid results—the 
tuned-radio-frequency circuit employing 9 
tubes. The audio amplifier, fundamentally 
correct, came in for refinement. Two 245 
tubes are now used in push-pull in the final 
stage. Impedances of each part are very 
accurately matched, one to another. A 
specially designed dynamic speaker is 
balanced with the power output. 


The studied placement of tubes to avoid 
inter-action, and lining up of coils and con- 
densers with respect to tubes have increased 
the set’s efficiency, reducing wiring by 50 
per cent. Throughout, in the manu- 
facture of this new model, the greatest 
emphasis has been put upon the necessity 
for the best material and for ample material 
in every part—and for painstaking adjust- 
ment of the whole set. 


MORE Value Built into a DAY-FAN 


a ee 





Chassis than Ever Before 





HE cost of materials and workman- 

ship necessary in the production 
of the chassis in the new Day-Fan is 
greater than that of any other set we 
have ever built. This is certainly con- 
clusive evidence of quality in con- 
struction. Our engineering staff did 
not work within a price limit. Their 
job was to create the best. But we 
have reduced the prices on Day-Fan 
sets because of a greater volume of 
sales expected and already made. 


A few construction features of 
the new model: 


The variable tuning condenser 
mounted on ball-bearings—is large, 
and high-zgeared; it makes exact tun- 
ing easier, throughout the broadcast- 
ing range. 





Dial, lighted from inside, is grad- 
uated in kilocycles as well as index 
numbers. 


a pleasing small console is $169.50.* 
Table Model is $115.* For use with 
Table Model we recommend special 
Day-Fan Dynamic Speaker to 


Phonograph pick-up connection . — aor 
and switch. Pick-up can be left con- match, priced at’ $35.* Ps 
nected permanently; switch selects Ne ht ae a a 
either the radio or phonograph for "Prices of errs tubes; a 
playing through the audio-amplifier taht stighily a 
of Day-Fan. uigher west of ,e 

Rockies. wa 

Day-Fan Radio is now offered in three 2° = Day-Fan Electric Co. 
beautiful walnut consoles and one Pr 1709 Wisconsin Blvd., 
walnut table model. The large con- Pll Dayton, O. 
sole, Model 69, is shown above. eo” Please mail me descriptive literature on 


It contains the 9-tube chassis ae 


and the special Dynamic ,«* 


speaker. Price is $225.* ,e ’ 
Another console, ,¢* 
massive in line, _,¢* 

is $175.* and +” 


Day-Fan Radio. Tell me where I can hear 
a demonstration. 


@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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You can secure a high school education 
right at home by studying the splendid 
new courses recently prepared by the 
International Correspondence Schools. 


These courses are equivalent to the 
courses given in resident high schools. 
They have been specially arranged for 
men and women who wish to meet col- 
lege entrance examinations, to qualify 
for a business position, or to make up the 
education they missed when forced to 
leave school too soon. 


The College Preparatory Course, the 
High School Commercial Course and 
the High School English Course include 
English, algebra, ancient, medieval, 
modern and U. S. History, physiology, 
literature, geography, Latin, drawing, 
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Go to High School at Home 





bookkeeping, geometry, shorthand, 
physics, chemistry, salesmanship, adver- 
tising, Civics, trigonometry, economics, 
corporation finance, money and bank- 
ing, business and trade economics, etc. 
A diploma is given at graduation. 


The lessons are easy to understand and 
you will make rapid progress because 
you will be 77 a class by yourself and you 
will study under instructors sincerely 
interested in helping you to get ahead 
and achieve the bigger things in life. 


Just mark and mail the coupon and 
we will gladly send you interesting free 


booklets describing the High School 


Courses of the International Correspon-. 


dence Schools or any other subject in 
which you are interested. 








the subject before which I have marked X in the list below: 


© High School Commercial Course 
O High School English Course 


Personnel Management 


Salesmanship 
| O) Traffic Management 


O Advertising 


Coaching 
O Bookkeeping 


O Cost Accounting O Secretarial Work 


O Electrical Engineering O Railroad Positions 
O) Electric Lighting () Gas Engine Operating QO Architect 
QO) Mechanical Engineer OC) Civil Engineer 
O) Mechanical Draftsman O) Surveying and Mapping 


. O Machine Shop Practice © Metallurgy and Mining 














O College eennes Course 


BUSINESS TRAINING COURSES 
O Industrial Management Accounting and C.P.A. © Spanish [7 French 


O Business Correspondence () Civil Service 
TECHNICAL AND INDUSTRIAL COURSES 
O) Steam Engineering 


O Architects’ Blueprints 
O) Contractor and 
O Architectural Draftsman © Automobile Work O Radio 


minningegie Occupation................000 
Persons residing in Canada should send this coupon to the International Correspondence Schools Canadian, Limited, Montreal, Canada 


INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 7637-F, Scranton, Penna. 


“The Universal University” 
Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why,” and full particulars about 


High School Vocational Course 
Bi High School Agricultural Course 


O Show Card and Sign Lettering © Railway Mail Clerk ! 
OO Stenography and Typing O Common School Subjects 
OO English O High School Subjects 








O Illustrating ((j Cartooning 


O Aviation Engines 
O Agriculture 

O Navigation 

C] Mathematics 


O Concrete Builder 
O) Structural Engineer 
O Chemistry 

uilder O Pharmacy 
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Make Your Building Dollars Pay | 


Why a Home of Sound 
Construction Gives 
More for the Money 
Than a Flimsy One 
with Fancy Fittings 





By COLLINS P. BLISS 


Director, Popular Science Institute 


N OUR neighborhood are two new 
houses which, I understand, cost 
about the same to build. Two more 
different ways of investing the same 

number of building dollars would be hard 
to imagine; but both owners, Mr. Adams 
and Mr. Doan, are thoroughly satisfied— 
for the present, at least. It will be inter- 
esting to learn how they feel about it five 
years from now. 

, Architecturally, there is nothing wrong 
with either house. Both are attractive. 
Possibly this is because the same archi- 
tect designed both. But when it came to 
deciding what materials were to go into 
the houses, the individual owners did 
their own choosing, and one of them, I 
think, failed to use good judgment. 


Choose the Essentials 


Almost every home builder plans to 
spend a stipulated sum of money. For 
that money he can get just so much house. 
Necessarily there will be some things in the 
way of materials and conveniences he will 
have to forego. Many people, like my 
neighbor, Mr. Adams, choose certain fea- 
tures that at the time seem very desirable, 
and omit others which are much more 
essential to lasting satisfaction. It always 
is hard to draw the line, but certainly the 
home builder who invests each dollar with 
discretion will not have to sigh at a later 
date and wish he “had it to do over again.” 

Where I think my neighbor Adams 
made his big mistake was in foregoing 
essentials of good construction for super- 
ficial beauty that he might have added 
at a later date when he was in a better 
position financially to indulge in luxuries. 
For instance, he skimped in the bracing 
of floors to an extent that soon he is likely 
to find the wall plaster cracked in most 
of his rooms. With the money thus fool- 
ishly saved he bought a beautiful stair- 
case—a much costlier one than the other 
neighbor, Mr. Doan, was able to put in 
his house. He also installed an extra- 
ordinary rosewood fireplace, all hand 
carved. This long had been his ambi- 
tion, and I suppose it is worth something 
to satisfy it. But he might have done 


POPULAR SCIENCE MONTHLY 


SEPTEMBRR, 1929 















































In deciding on the plans for your house it is 
poor economy to skimp on the fundamentals. 


better instead to roof his house with last- 
ing material, such as Doan chose. Then, 
instead of reroofing in five years, he could 
replace a first simple fireplace with a fine 
one. There would be less waste in dis- 
carding an inexpensive fireplace than a 
roof. 

The third floor of the Adams home 
boasts a well equipped billiard room,-while 
the same space in the other house is fin- 
ished off rather simply for a playroom. 
Adams is going to find his billiard room 
hot in summer and hard to heat in winter 
because he vetoed the architect’s sugges- 
tion to line the roof with a layer of good 
insulating material. His neighbor, on the 
other hand, thought well of the idea of in- 
sulating and figured that, aside from the 
comfort derived, he would save enough 
on fuel to fix up his third floor room more 
elaborately in a few years. 

These are only a few examples of how 
differently these two men chose to spend 
their money. Throughout Adams con- 
sidered surface beauty and neglected liv- 
ability. Doan watched out both for com- 
fort and for upkeep cost, and my guess is 
that he will be increasingly satisfied with 
the sort of home he has chosen. 

I suppose if the two houses were put on 
the market for sale today, the Adams 
house would go quicker. Its surface 
attractions would sell it. On the other 
hand, it would take some salesmanship 
to put over the value of the fine heating 
system, substantial plumbing, and gen- 
eral sturdy construction of the Doan 
house. It is one thing, however, to build 
a house for speculation and another to 
build a house with the intention of living 









































in it over a period of years. A fancy fire- 
place is not going to be much help if the 
heating system falls down on its job, and 
elaborate lighting fixtures will not give 
enough pleasure to offset the pain of see- 
ing the house settle because of poor con- 
struction. 

These are things that every man who 
is building a house for his family must 
consider when formulating his plans 
There must always be a stopping place 
in expense, but stop at the nonessentials 
that can be added later, and do not make 
the mistake of economizing on funda- 
mentals. A well constructed house lasts 
a long while—much longer than prevail- 
ing style or momentary fad. 
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A cold place to keep eggs, 
-awarm place to hatch them 
.. made with this grainless wood 


There are hundreds of industrial applications for the grainless wood board, Masonite 
Presdwood. The Presdwood booklet lists eighty of its uses and may suggest ways in 
which you, too, can use Presdwood to improve a product or lower manufacturing costs. 
A sample of Presdwood and a copy of the booklet will be sent, free, on request. 





A de luxe ice box, that is made 
in Detroit; an incubator, which 
comes from Racine; an out- 
door sign from Kalamazoo, ad- 
vertising baby chicks. These 





things and scores of others, 
ranging from tiny toys to mon- 


FOR ICEBOX 
CABINETS 


ster motor truck bodies, are now made of this 
grainless wood, Masonite Presdwood. 


For panels, painted or 
unpainted 


The entire outer cabinet of the ice box is made 
of this grainless material because of its hard, 
smooth surface on which commercial finishes 
can be so readily applied. The incubators are 
made of Presdwood because it is weather resist- 
ing, strong, easily punched or cut with any wood- 
working tools and so naturally attractive that a 
paint finish is not required. 


Carload after carload of Masonite Presdwood 
goes to makers of signs of all kinds. The sign 
builder at Kalamazoo is just one of many. He 
cuts out giant “chicks” as advertisements and 
sells them to breeders of fancy poultry who 


FOR SIGNS AND CUTOUTS 
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SCN PRESDWO OD 
MASONITE STRUCTURAL INSULATION 


8t6. US PAT. OF8. 


wish to advertise their business 

along near-by roads. 
Presdwood is used for scores 

of other things. It makes 


smooth beds and rails for port- 











able billiard tables. It makes 


cooling trays for castings, 


FOR STURDY 
INCUBATORS 


starch trays for candy factories, bedroom screens, 
doll houses, toy animals for children to play with. 
It panels walls and ceilings of fine homes and 
the offices and corridors of the better type office 
buildings. Used to line concrete forms it gives 
such a perfect, smooth surface that the need for 
hand rubbing and grinding is eliminated. 


Send for this booklet 


Eighty uses for Presdwood, many of them at- 
tractively illustrated, are listed in the Presdwood 
booklet. It will certainly pay any industrial 
executive, builder or home owner to get a copy 
and learn more about the advantages of wood 
that is grainless. The booklet and a sample of 
Presdwood will be sent, free, on request. 


MASONITE CORPORATION 
Sales Offices: Dept. 729, 111 West Washington Street 
Chicago, Illinois 


FOR MOTOR TRUCK PANELING 
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Standing on the Seat 


“N? ARTICLES you have printed for 
several years have appealed to us like 
those by Larry Brent. Personally I'd gladly 
miss a meal for a copy of your magazine. I am 
just an ordinary, happily married woman, 
whose first thoughts are for my husband, two 
children, and home, but I am intensely inter- 
ested in progress, and in aviation in particular. 
I wanted my boy—he is 
only eight—to be a surgeon, 
but at present his whole 
soul is air-minded, and 
when he is twenty-one, I’d 
rather he’d be a mail pilot 
in love with life and happy 
in his work, than to 
have a string of letters 
attached to his name 
and a subconscious re- 
gret that he was a round 
peg in a square hole. 

“T do not doubt that Lindbergh in his barn- 
storming days was censured by some old fogies 
as being too lazy to work, etc., but what cared 
he or what cared the world when he pioneered 
the trail where the industrious and careful were 
too faint-hearted to dare? 

“Larry Brent’s stories have answered nearly 
all the questions I wanted to know about learn- 
ing to fly, and if I were single I couldn’t get to 
an instructor quick enough to try to learn to 
fly. From the first plane I ever saw until to- 
day I have thrilled to the glory of airplanes and 
have longed to sit at the controls. Years ago 
I sat on the hurricane deck of a little gray 
Spanish pony, headed into the wind, and 
shrieked myself hoarse, drunk with the joy of 
motion. That was life! Now I drive a motor, 
sedately and carefully for my children’s sake, 
while my soul stands on the seat, waves its 
hat, and yelps with joy. Again I thank you for 
Larry Brent.’”’—(Mrs.) L. L. F., Elena, Tex. 


The Breezy Life 
“ AFTER reading your articles on house in- 


sulation, and seeing what your Popular 
Science Institute is doing to aid home builders 
in this direction, I certainly was surprised to 
read an article in your last 
J 
4 
§ 





issue in which Dr. Leon- 
ard Hill of England advo- 
cates ‘drafty and cold 
dwellings’ to promote 
health. 

“Doctor Hill argues 
that if a house is made 
drafty and _ uncomfort- 
able, the family will be 
forced to get outdoors and 
exercise more, and there- 
fore will be healthier. A grand idea. After that 
vigorous and healthful exercise outdoors, I 
suppose it is fine for the family to come into 
the cold house and sit around in drafts to cool 
off! 

“Plenty of fresh air is all right in its place, 
but what are modern homes for if not to pro- 
vide shelter—and comfort? What do you 
think?””—D. B. J., Boonton, N. J. 


This Is Good Tonic 


“JT HAVE been using Poputar Sctence 

Montuty for supplementary science 
work for a number of years, and it is the best 
I have ever found to stimulate outside research 








and investigation of current scientific experi- 
mentation. My pupils can scarcely wait for 
the new numbers. I consider it of inestimable 
value in my classes and we think every issue 

mes more interesting and valuable.”— 
— F. B. D., North Junior High School, Jop- 
in, Mo. 


And So Is This 


*“T USED to wonder at the number of people 
with whom I came in contact who seemed 
to be able to keep up with the advances in 
matters scientific. Then I got intimately ac- 
quainted with Poputar Science MonrHty. 
I had to wonder no longer. I knew. Yours for 
continued success.’”’—B. G., Brooklyn, N. Y. 


Vacationing at the Pole 


“Wy BAe gets me and many more like me in 
this far northern country is why Byrd 
should have had such a hard time selecting the 
right kind of men to suffer the hardships in his 
trip to the South Pole. 

“We up here consider a trip to the South 
Pole with Byrd a vaca- 
tion, with every possible 
convenience that money 
could buy—radio, moving 
pictures, etc.—and get all 
the latest news every day 
if they want it, and also 
send news back to the 
outside world. 

“They talk of hard- 
ships, with the best of 
everything to draw from. 
The only chance they will 
take is when they go by plane and have to 
make a forced landing. And then it’s no bigger 
chance than the pilots here in Alaska are tak- 
ing every day flying all over the Territory and 
pretty rough country, too; in forty and fifty 
degrees below zero weather and very few places 
to land. 

“If Byrd wanted men for his South Polar 
trip he would have had no trouble in getting 
his men from Alaska or the Yukon. I am will- 
ing to bet that if Byrd reports the discovery of 
gold at the South Pole, you. will see every old 
sourdough in Alaska hitch a pack on his back 
or pull a sled by the neck and hit the trail for 
the new strike. And they would get there, 
too.” —G. S., Chicken, Alaska. 





How Many Can You Answer? 
a letters picking 


flaws in your covers 
were quite interesting, 
but struck a little too 
close. home to be funny. 
Being a commercial art- 
ist, I've had plenty of 
grief that way myself, 
although I consider my- | 
self fairly well informed is 
and think I am a rather SS) 
accurate observer. 

“No one but an artist can realize the diffi- 
culty of being all things to all men. The artist 
whom these gentlemen are panning in their 
letters is a very careful workman, and the fact 
that he has slipped up only emphasizes the 
difficulty. I have frequently remarked that 
Herbert Paus is the only artist whose stuff 
was invariably correct. Out of several thou- 
sand men who drew war pictures, I believe he 
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is the only one who could draw a steel helmet, 

“Td like to put down a few questions such 
as an artist might have to answer in the course 
of his work. Let the snipers look them over 
and try to answer them: 

“What is the exact shape of an ax handle? 

“Does a lumberjack wear his pants inside or 
outside his boots? 

**How is the radio aerial rigged on an ocean 
liner? 

“What kind of hat does a high-class Korean 
wear? 

“Does a Japanese lady tie her sash in front 
or in back, and how? 

“What are bucking rolls? 

“How does the riding position of an Amer- 
ican jockey differ from that of an English 
jockey? 

“Has an elephant a tuft of hair on the end of 
his tail? 

‘Has the Packard an ornament on the radia- 
tor cap? 

“‘How does a steel worker carry his wrench? 
And, incidentally, what kind of a wrench? 

“What is the approximate height of a French 
heel in proportion to the length of the foot? 

“What kind of a steering mechanism has a 
caterpillar tractor? 


*‘What is the exact suape of the shafts ona 


hansom cab? 

“T guess that’s enough to give you an idea 
as to just how dumb an artist must be in order 
to irritate everybody. I have not mentioned 
a thing that I have not had to answer myself 
within the last few weeks. 

“The artist’s primary interest must be the 
artistic quality of his production, and in the 
struggle to achieve that, he stands almost 
alone.”—D. P., Chicago, Il. 


An Inventor’s Troubles 


“AN EDITORIAL in Poputar Scrence 
says ‘How to get rich.’ I think it should 
read ‘How the rich get richer and the poor get 
poorer,’ for as far as I can see the more a poor 
man tries to get rich through invention the 
poorer he becomes, for 
someone else has all his 
money before he can get 
his invention on the mar- 
ket. I do believe that 
more practical ideas have 
died in the memory of un- 
fortunate men than there 
ever were patented. 
“Where is the rich man 
who will help the poor 
man with an idea and do 
it honestly as to a brother 
or a friend in need?”’—J.S. P., Glenfield, Pa. 





The Cyclops Mystery 
“HAYE read with much interest Alfred P. 


Reck’s article on the disappearance of 
the Cyclops during the war. I want to add my 
bit to confirm his solution. 

“After the war an old friend of mine who 
served in the Navy, discussing the Cyclops, said 
to me, “There is no mystery to it. I was on the 
collier Orion, a sister ship to the Cyclops. These 
vessels are so top-heavy that they roll terribly. 
In a wind the Orion would roll over until I 
thought she would never right herself. The 
Cyclops was probably overloaded, was struck 
by a severe blow, turned over, and sank like 


a rock.”—D., E. L., Three Lakes, Wis. 
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That glycerine film! Makes shaving 
painless and cool. Try Listerine 


Shaving Cream. 


SHOOTS a 76... but can’t get m a club 


T sounds incredible until you know 
the facts as they know them in 
San Francisco. 


Aside from his deadly ability at 
golf, he possessed a natural charm 
that made him most engaging to both 
men and women. Yet no one was 
willing to propose him for club mem- 
bership, for he had one fault that 
simply could not be excused. He, 
himself, didn’t realize what it was— 
and no one had the courage to tell him. 


Only those blind to facts assume 
they never have halitosis (unpleasant 
breath). Actually 1 out of 3 offends, 


occasionally or habitually, sur- 
veys show. This is due to the fact 
that everyday conditions such as 
pyorrhea, defective teeth, fermenting 
food particles between teeth, and 
minor infections of the nose and throat 
Cause it. 


Why offend others, when you can 
keep your breath beyond suspicion by 
using full strength Listerine three 
times a day, as a mouth wash? 


Being an active germicide,* it at- 
tacks the cause of odors and then, 
being a powerful deodorant, destroys 
the odors themselves. Keep a bottle 


handy wherever you are. Lambert 
Pharmacal Company, St. Louis, Mo., 
U.S. A. 


*Though safe and healing in action, 
full strength Listerine kills the vir- 
ulent Staphylococcus Aureus (pus) 
germs in 15 seconds; also the Ba- 
cillus Typhosus germs—200,000,- 
000 of them—within the same period. 


LISTERINE 


THE SAFE ANTISEPTIC 
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Before winter sets in... 


repair and remodel with 


CANE-FIBRE INSULATION 


- 


ISE home-owners,who want great- 
er home comfort and fuel econ- 
omy this winter, are planning now on 
insulating their roofs, on lining their 
basements,attics and garages with cane- 
fibre insulation. 

That means that they will do their 
repairing and remodeling with Celotex, 
because Celotex is the only cane-fibre 
insulation. 

Nature seems to have intended cane- 
fibre for insulating purposes. The fibres 
are long, tough and durable—ideal for 
interlacing into big, strong boards that 
build as well as insulate. And 
they contain millions of tiny, 
sealed air cells—just what is 
required for efficient insulation. 

Celotex comes in boards 4 
feet wide, 7 to 12 feet long and 
7/16 of an inch thick. Also 
made “double-thick”—7/8 


Only Celotex is made from the 
long, tough fibres of cane. The 
peculiar advantages of cane- 


makes walls tight and permanent. 

And on inside walls and ceilings, you 
can obtain finer, smoother plastered 
surfaces with Celotex Lath. This better 
lath, 18 inches by 48 inches and 7/16 
of an inch thick (also made “double- 
thick”—7/8 inch), is especially de- 
signed to reinforce against plaster 
cracks and eliminate lath marks. 

As interior finish, Celotex adds new 
beauty to homes through its natural tan 
color and pleasing fibre texture. 

Celotex is also handy for making com- 
fortable extra rooms from waste spaces. 





BE SURE IT'S CANE-FIBRE INSULATION! 


fibre insulation cannot be ob- 
tained in any other material. 


Be sure you get CELOTEX! 


It transforms unused areas into nurser- 
ies, play rooms, sewing and recreation 
rooms thatare protected the year round 
from extreme weather. 

As insulation, Celotex is not an ex-’ 
pensive extra item, because it replaces 
other materials, and in later years saves 
you hundreds of dollars in fuel bills. 

Before you build, buy or remodel, 
ask your architect, builder or dealer 
for further information on Celotex— 
and write us for our free booklet. 

The Celotex Company, Chicago, IIli- 
nois. (Member of the Home Moderniz- 
ing Bureau of the National 
Building Industries, Inc.) In 
Canada: Alexander Murray & 
Co., Ltd., Montreal. Sales dis- 
tributors throughout the world. 
Reliable dealers can supply 
CelotexStandardBuildingBoard 
and Celotex Lath. 


The word 





inch. 

When used on the outside of 
houses, as sheathing, Celotex 
adds structural strength . . . 


CELOTEX 


INSULATING CANE BOARD 


When you buy a new house, look for the Celotex sign. 
It is your assurance of greater home comfort. 


CELOTEX 


(Reg. U.S. Pat. Off.) 
demark of and indi 





manufacture by 
The Celotex Company 
Chicazo, Illinois 
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Beating the Evolution 
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Our cave-men ancestors. The first life-size reproduction of a Neanderthal family 
and the cave in which they lived 50,000 years ago, which was recently placed on 
exhibition in the Field Museum of Natural History, Chicago. The group was 
prepared by Frederick Blaschke, sculptor, and was the gift of Ernest R. Graham. 


How School Teachers in Tennessee 


and Arkansas Spread Prohibited 


Laws 
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Knowledge by Ingenious Evasions 


By ORLAND KAY ARMSTRONG 


ITHIN a few weeks, the state 

of Arkansas is to become the 

scene of an entirely novel 

form of law evasion. The il- 
; licit traffic will not concern 
itself with whisky, gin, or other ardent 
spirits, but with as intangible and non- 
intoxicating a com- 
modity as a scientific 
doctrine. 

Last November, the 
people of the state, by 
popular referendum, 
created a new kind of 
prohibition. They 
placed upon their 
statute books a law 
forbidding the 
teaching of the the- 
ory of evolution in 
educational institu- 
tions supported by 
public funds. Un- 
der the provisions of 
the act, a teacher 
found guilty of the 





Imported by mail. 
Nothing in the 
Arkansas law pre- 
vents a_ student 
from ordering 
books on evolution 
from another state. 






“‘misdemeanor” will be punished with a 
fine of $500 and the loss of his job. 

Does this mean that, from now on, all 
pupils of elementary and high schools and 
all college and university students in 
Arkansas will be graduated in complete 
ignorance of the evolution theory and of 
what it implies in connection 
with the origin of man? By 
no means. On a recent tour of 
the “‘antievolution belt” I 
discovered that the reopening 
of the schools this fall will find 
many of the teachers fully pre- 
pared to pour the prohibited 
information into the minds 
of the young Arkansans in 
their charge in a variety of 
ingenious ways. 

Four years ago an obscure 
country schoolmaster, John T. 
Scopes, suddenly became the 
center of international atten- 
tion by being tried, under the 
laws of Tennessee, on a charge 
of teaching evolution in the 






Instructors get around 
Tennessee’s antievoiution 
law by reading the forbid- 
: den texts without com- 
bee i ment. This, they hold, is 

not teaching evolution. 


high school where he was. a biology in- 
structor. After a sensational trial, Scopes 
was convicted. 

Since then, laws similar to the Ten- 
nessee act have come up for passage in 
a number of states. Determined groups 
have fought for them in the legislatures. 
A mild antievolution bill was placed on 
the statute books of Mississippi in 1927. 
Last spring, the legislature of Texas was 
the scene of a long and spirited battle 
over such a law, and it came close to being 
passed. But nowhere have the opponents 
of the evolution theory won such a sweep- 
ing victory as did those in Arkansas. Not 
only was the measure adopted by popular 
vote, but it is much more stringent than 
that of Tennessee, which provides a fine 
of only $100 for violation. Moreover, the 
Arkansas bill prohibits the use of text- 
books dealing with the subject, while the 
Tennessee act is silent on that point. 


HAT is this theory of evolution 

which thousands of Americans be- 
lieve to be the propaganda of anti-Christ 
—and which, they erroneously insist, 
teaches that man is descended from 
apes? Briefly, it is a scientific hypoth- 
esis to the effect that .the world and 
all life upon it have been developed since 
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the beginning of time by slow, orderly 
processes of change which are still con- 
tinuing. Scientists consider this theory 
the only adequate explanation of the 
mysteries of the origin and development 
of life. It coérdinates the accumulated 
knowledge of mankind in such a way as 
to show that every animal, plant, and 
piece of matter has sprung from a few 
simple forms, changing through the ages 
usually from the simple to the complex 
and toward greater perfection. 


S A matter of fact, it holds that all 
life, including man himself, probably 
developed froma single form—a mere 
cell, Being a philosophy of change, it is 
the direct opposite of the philosophy of 
fixed unchangeability, and thus contra- 
dicts the idea that everything on earth 
was created and completed in an 
instant. It interprets the Biblical 
story of creation found in Genesis 
liberally rather than literally. As 
for the origin of man, neither Dar- 
win, the father of the theory of 
evolution, nor any other scientist, 
has ever contended that man is de- 
scended from the monkeys. Science 
has suggested, and research has 
tended to substantiate, their com- 
mon ancestry, probably in a small 
tree-dwelling animal resembling the 
lemur. 

And how does the Common- 
wealth of Arkansas forbid the 
teaching of this theory? Here is the 
text of the principal parts of the 
new law: 

“BE IT ENACTED BY THE PEOPLE 
OF THE STATE OF ARKANSAS: 

“Section 1. That it shall be un- 
lawful for any teacher or other in- 
structor in any University, College, 
Normal, Public School, or other in- 
stitution of the State, which is sup- 
ported in whole or in part from 
public funds derived by State or 
local taxation to teach the Theory 
or Doctrine that mankind ascended 
or descended from a lower order 
of animals and also it shall be unlawful 
for any teacher, textbook commission, or 
other authority exercising the power to 
select textbooks for above mentioned 
institution to adopt or use in any such 
institution a textbook that teaches the 
doctrine or theory that mankind des- 
cended or ascended from a lower order 
of animals. 


ECTION 2. Beit further enacted that 
» any teacher or other instructor or 
textbook commission who is found guilty 
of violation of this Act by teaching the 
theory or doctrine mentioned in Section 1 
hereof, or by using, or adopting any such 
textbooks in any such educational insti- 
tution shall be guilty of a misdemeanor 
and upon conviction shall be fined not 
exceeding five hundred dollars ($500.00) ; 
and upon conviction shall vacate the po- 
sition thus held in any educational insti- 
tution of the character above mentioned 
or any commission of which he may be 
a member.” 

Among the men and women high school 
teachers and normal school, college, and 
university instructors I interviewed, many 
of them active members of churches of 
various denominations, I did not find one 
who had a good word to say for the law. 





Another loophole. 
ence works on evolution and still keep within the law. 
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Their attitude is best expressed in the 
words of one Arkansas high school 
teacher, who said: 

“The main reason for the passage of 
such measures is that the legislators or, 
in the case of this state, the agitators who 
are responsible for the stand taken di- 
rectly by the people, apparently have not 
taken the trouble to acquaint themselves 
with the theory of evolution or to read 
Darwin’s On the Origin of Species. 
Their conception of the theory doesn’t 
seem to go much beyond the old vaude- 
ville jokes about man’s ancestors being 
monkeys.” 

The teachers of biology nelly feel 





that the law, if strictly adhered to, would 
take the ground from under their feet. 
And so a majority of the instructors are 
determined to “beat” it if they can do 
so without getting themselves into trouble. 

How will they get around it? By using 
modified forms of teaching and textbooks 
that have been revised, some of them in 
an amusingly subtle manner. 

“In lecturing to my students in biology 
and zoology,” a teacher in one of the 
higher institutions of Arkansas told me, 
“I inform them that on November 6, 
1928, the people of this state decided that 
there were three divisions of organic life— 
man, animals, and plants. The law does 
not care what we teach about animals and 
plants, nor how we teach it. As to man, I 
tell my students plainly that it is illegal 
to apply to the human race the same 
method of study and the same drawing 
of conclusions that we apply to the lower 
orders of life. Rather than dampening 
their ardor for acquiring knowledge, this 
seems to create a spirit of investigation 
that gets results.” 

Another instructor—a teacher of sci- 
ence—outlined his particular plan of 
evasion in this wise: 

*“*At the opening of the course this fall, 
I will pile up my textbooks and reference 


Teachers refer students to library refer- 
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works on the table before me and I will 
say to my students: 

““*The matter contained on pages so- 
and-so of such-and-such a book is illegal 
under the antievolution law. I do not 
want to break the law, so we shall omit 
those pages from the discussions. But I 
shall hold you responsible for all the rea- 
sonable facts discoverable in this course.’ ” 


ND that brings up the matter of text 
and reference books. The law spe- 
cifically forbids the adoption or use by 
institutions wholly or. partly supported 
from public funds of textbooks that teach 
the theory of evolution, but it makes no 
mention of reference books. Here is an- 
other loophole, for the teachers, éspe- 
cially instructors in normal schools and 
universities, which maintain adequate li- 
braries, may refer their students to 
reference works on the subject and 
remain within the limits of the law. 

“‘T may not teach the theory of 
evolution,” a university professor 
told me in this connection, “but I 
see no provision in the law which 
prevents me from saying to my 
students: 

*** As you know, the teaching of 
the theory of evolution is prohib- 
ited. But if you wish to find out 
what it is all about, you may do 
so by consulting such and such ref- 
erence books in our library.’ Surely 
such a suggestion could not be in- 
terpreted as teaching, using, or 
adopting a textbook—our three 
new misdemeanors.” 

Moreover, what of the public li- 
braries? In most cases, they doubt- 
less come under the head of institu- 
tions supported in whole or in part 
from public funds. The law, how- 
ever, makes no specific mention of 
them. While it is true that Section 
1 of the act refers to “any Uni- 
versity, College, Normal, Public 
School, or other institution of the 
State,” yet Section 2 plainly states 
that the use or adoption of text- 
books teaching the evolutionary theory 
shall henceforth be taboo in educational 
institutions. Is a public library an edu- 
cational institution in a strictly legal 
sense? If it is not, it may keep the for- 
bidden textbooks on its shelves. If it is, 
it will have to content itself with books 
of reference only. 


HEN, too, as another teacher pointed 

out to me, the act differs from the 
National Prohibition Amendment in that 
it dees not forbid the manufacture, sale, 
import, or export of books explaining or 
teaching the theory of evolution. In 
other words, they may be printed, sold, 
and bought in Arkansas or shipped into 
the state, and there is nothing to keep an 
eager student from buying them at a 
bookstore in any Arkansas town or order- 
ing them directly from a publishing house 
in another state. 

On the subject of the use of textbooks 
in the public schools, however, the lan- 
guage of the law leaves no doubt as to 
the will of the people. The Textbook 
Commission found a great variety of sci- 
entific textbooks in use in the state, for 
there is no uniform school-book list in 
Arkansas, as there is in Tennessee. A 
great scramble to find books that were 
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Three stages of evolution—the gorilla, nearest approach to man among animals, mounted by Carl 


Akeley; Neanderthal cave man, reproduced by Blaschke, and modern man depicted by Rodin. 


adaptable to the law ensued. Many 
schools changed books in the middle of 
the year. At the opening of the new 
school year this autumn, most of the 
teachers will be ready to evade the law 
with revised or new textbooks in which 
evolution is given little or no direct at- 
tention. The majority of the revised 
books substitute the word “development” 
for “evolution.” 

It was Hunter's Civic Biology that 
caused the trouble in Tennessee. This 
book and Moon’s Biology for Beginners 
were used in the biology courses in the 
largest high school in Arkansas, 
that at Little Rock, before the law 
was passed. For them have been 
substituted Practical Biology by 
Smallwood, Reveley, and Bailey, 
and Biology and Human Welfare 
by Peabody and Hunt. 

In Hunter’s book, under the 
heading, “‘Evolution of Man,” 
there occurs this passage: 


" YDOUBTEDLY there once 

lived upon the earth races 
of men who were lower in their 
mental organization than the pres- 
ent inhabitants. If we follow the 


mals and plants of the present and those 
that formerly existed.” 

But not all the high schools of Arkansas 
have discarded the older texts. The fac- 
ulty of a school in one of the larger towns 
decided to retain Hunter’s book, and 
simply instructed the students to tear 
out the pages dealing with evolution. The 
book was used in that way the latter part 
of last term, and will be used in the same 
manner this coming year. 

Moon’s book was considered the most 
objectionable of all the high school texts 
and became the target of antievolution 





Fig. 123. Anterior limbs of vertebrates 


fhe limbs of the different classes of backboned animals are so distinct that most 
people never discover that they are all different forms of the same organ. W, the 


wrist: a, frog; b, partridge; c, man; d, bat; e, dolphin; f, blackfish 





early history of man upon earth, 
we find that he must have been 
little better than one of the lower 
animals.” 

It was Scopes’s comment upon 
those words that caused the his- 
toric Dayton trial. 

Small wonder that the book is 
taboo in Arkansas! In Practical 
Biology, the approved text, all 
reference to man is carefully 
avoided and the subject is treated 
in this manner: 

_ “Evolution, in a larger sense, 
is the theory or belief that all of 
the complex animals and plants 
on earth today developed from 
the simpler animals and plants of 
many generations ago. This the- 
ory tries to prove itself through 
the careful study and investiga- 
tion of the relations between ani- 





Fic. 253. Limbs of primates 


Hind and fore limbs (legs and arms) of man, gorilla, and lemur 





How one textbook author conformed with the law while still 
presenting lessons in evolution. The lower illustrations in 
comparative anatomy are from Gruenberg’s Elementary 
Biology, banned in Tennessee; the upper from his revised 
book, Biology and Human Life. Note wording of caption. 










| tay 
Exhibits in Arkansas museums of anthro- 


pology may get by the law by telling 
their own story of evolution silently. 


> 


agitation in Arkansas, as it had before 
in Tennessee and other states. 








The author’s straightforward treat- 
ment of the forbidden subject is 
clearly seen in his discussion of “‘Re- 

lationship”: 

“Contrary to the ideas of some ill- 
informed people, no scientist has ever 
claimed that man is ‘descended from’ an 
ape or any similar form, neither is there 
any ‘missing link’ to be discovered. On 
the other hand, scientists do agree that 
both man and the apes are descended 
from a common ancestor from which both 
the lines have developed. This accounts 
for the very great similarity in structure.” 

In the same book, Moon pays signal 
tribute to Charles Darwin, and calls the 
theory of evolution “the corner stone of 
all recent science and the foun- 
dation of all modern thought.” 

In the majority of recent high 
school textbooks which have been 
approved under the Arkansas law, 
the name of Darwin is not even 
mentioned. 

“One of our Arkansas educa- 
tors wrote to Mr. Moon,” Miss 
Allie Heath, instructor in biology 
in the Little Rock High School, 
told me, “‘and ‘asked him if he 
would revise his text to make it 
conform with the law. He re- 
plied: ‘I will not revise my book 
to make it fill your legal require- 
ments. I am a scientist, and not 
a politician.’” 


UT not all writers proved so 
uncompromising. For exam- 
ple, in the large Central High 
School at Memphis, Tenn., Gruen- 
berg’s Biology and Human Life is 
now used. This book, published 
in 1925, immediately after the 
Scopes trial, represents an ideal 
arrangement for conforming with 
the law and at the same time pre- 
senting the lessons on the theory 
of evolution. 

Biology and Human Life took 
the place of a book entitled Ele- 
mentary Biology, by the same 
author, which was banned under 
the Tennessee antievolution act. 
Here is an instance of how Mr. 
Gruenberg (Continued on page 134) 
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Mammoth Hangar for the Navy’s New Airships 
Would Almost Swallow the National Capitol! 


. By 
ARTHUR A. STUART 


ITH the British sky leviathan, 

the R-100, groomed for its 

flight to America; its sister 

ship, the R-101, undergoing 
tests in England; the Graf Zeppelin 
tackling a round-the-world trip, and 
work commencing upon the world’s 
largest hangar at Akron, Ohio, in which 
are to be built two record-breaking air 
monsters for the U. S. Navy, public at- 
tention again is attracted to lighter-than- 
air craft. 

Interest in the United States at present 
is centered upon the construction, by the 
Goodyear-Zeppelin Corporation, of the 
titanic shed in which the two Navy 
dirigibles, the ZRS-4 and the ZRS-5, will 
‘ be built and housed. Each of these aerial 
dreadnaughts will be larger than the 
Graf Zeppelin and the Los Angeles com- 
bined. Six million five hundred thousand 
cubic feet of helium will lift each of the 
mumense silver cigars into the air when 
they are completed in 1933. 

Their magnitude is emphasized by 
comparison with the airships now in 
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Our artist pictures here how the huge 
hangar, suggesting an enormous metal 
caterpillar, will house the world’s largest 
airships, Note track for towing a ship in. 
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The hangar compared in size with the national Capitol. 
Inset shows provision for expansion and contraction. 


ing 800 tons, will be moved by motors. 


existence. The Navy’s Los Angeles, 
largest dirigible in America, has a gas 
capacity of 2,500,000 cubic feet; the 
Graf Zeppelin, latest product of the 
famous factory of Friedrichshafen, Ger- 
many, 3,700,000; and the R-100 and the 
R-101 each 5,000,000. Thus, either of the 
two American dirigibles will exceed their 


Curious orange-peel doors, each weigh- 


nearest rivals by a million and a half 
cubic feet of lifting gas. 

Besides their great size, the airships will 
be remarkable for radical innovations in 
construction. Motor gondolas are elim- 
inated. The control cabin will be the only 
break in the perfect streamlining of the 
long hulls. Eight motor compartments 





eae. 








ay aint @2 tte oe ote om as CL. 


—_— ~~, - TF 


129 


Cy. 














SEPTEMBER, 1929 


will be located within each airship, the 
shafts of the motors extending outside to 
turn the propellers, which can be swiveled 
to a horizontal position to give an upward 
thrust when the dirigible is rising, or 
thrown into reverse in this position to 
pull down in landing. 


S A protection against attack, these 
A flagships of America’s aerial navy 
each will have machine gun openings at 
several points in the envelope. Near the 
center of the bottom of the hull five 
fighting planes will ride in a “kangaroo 

uch” or carrying compartment. A 
special trapeze device is being perfected 
to lower them into the air for taking off 
and to catch them on their return from 
speedy observation or combat flights. 
Thus, these remarkable dirigibles are to 
be flying hangars as well as sky dread- 
naughts. 

In each main ring of the rigid duralu- 
min framework, ladders will circle the hull 
and four corridors will lead from one end 
of the ship to the other, so that inspection 
of virtually any part of the dirigible may 
be made in the air. With all eight motors 
opened up, the dirigibles will speed eighty- 
six miles an hour. The fuel supply will 
allow a nonstop voyage of 8,000 miles— 
the distance an average motorist covers 
in a year of driving! 

While foreign dirigibles use highly 
explosive hydrogen as lifting gas, Ameri- 
can airships employ helium. The United 
States is the only country now producing 
an independent supply of this nonburn- 
able, lighter-than-air gas. 

Before these two mammoths of the sky 
can be built, a shed big enough to hold 
them must be constructed. For this 
purpose, the largest building in the world 
is rising in the center of a field on the out- 
skirts of Akron, Ohio. 

Seen from afar, its fantastic design will 
suggest a monstrous metal caterpillar. 
For the sides of the long shed are to be 
rounded to prevent the formation of 
disturbing air currents and sudden wind 
gusts, such as are created by high vertical 
walls, and which would make dirigible 
launching hazardous. 

Nine acres of level floor space will lie 
under the single roof. Within the gi- 
gantic building fourteen football games 
could be played at the same time and the 
whole national Capitol at Washington, 
except the tip of its dome, would be 
swallowed up within it! The highest sky- 
scraper in the world, the Woolworth 
Building, and the Washington Monu- 
ment both could lie side by side on the 
floor and leave space for a couple of steam- 
ships beside them! 


UPPORTING this mountain of steel, 
1,200 feet long, 325 feet wide, and 
205 feet high, will be concrete piles reach- 
mg to bedrock. The arched design of the 
building will leave the interior entirely 
free of obstructing pillars and columns, 
and will allow working platforms to be 
placed at various heights up the sides of 
the walls to permit inspection and repair 
of the dirigibles while they are “docked.” 
To preserve the rounded contour of the 
structure, strange doors, each like the skin 
of a quarter of an orange, will open and 
close on semicircular tracks at the ends 
of the building. Each of the four doors— 
two at each end—will weigh 800 tons, 
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three times as much as the average pas- 
senger locomotive! To move the massive 
portals, four 125-horsepower motors will 
be required; and, to slow them down, 
special electrohydraulic brakes must be 
applied. The doors will be supported on 
the tracks by a series of trucks similar to 
those used on freight cars. Every time the 
great doors at one end of the building 
yawn, the opening is 180 feet high and 
240 feet wide at the bottom—a space 
through which a fifteen-story building 
might pass. 

But perhaps the most amazing feature 
of the design is one that permits the 
whole structure, with its acres of cor- 
rugated steel roofing, to stretch and 
change its size, to expand and couitract 
with alterations in temperature! This is 
made possible by placing rollers between 
the main arches and the concrete sup- 
porting piles and by hinging the arches 
at their bases. Under a blazing midsum- 
mer sun, with the thermometer standing 
at 100 degrees F., the metal building will 
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Remarkable plan of con- 
struction for the Navy’s two 
6,500,000-cubic-foot dirigibles. 
Insets show how propellers 
will be swiveled to horizontal 
Position to drive ship up or 
down and method of inclosing 
present external structures. 
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stretch to a length a foot greater than in 
zero weather. This constant warping 
back and forth would’ shorten the life of 
the structure if no» special arrangement 
were made to take care of it. 


IUEL, power, and water will be sup- 
plied to the various parts of the farm- 
sized floor of the building through an 
underground tunnel running beneath it. 
A mile of railway track will pass through 
the shed to the far sides of the landing 
field. Upon it will travel the wheeled 
“land tugboats”—railway trucks to 
which the airships will be anchored for 
towing them to and from their huge berth. 
While construction of this remarkable 
dirigible shed is being pushed forward in 
America, word comes from Germany that 
a five-million-dollar Zeppelin hangar of 
radical design is planned. This great air- 
ship shed is to revolve on a turntable so 
it can be pointed to avoid cross winds 
when sky liners leave or approach its 
doorway. 








POPULAR SCIENCE MONTHLY 


SEPTEMBER, 1929 


Cheaper Power from Quicksilver 


Mercury-Vapor Turbines Now Run 
Electric Light Plants and Soon 
May Drive Locomotives and Ships 


By GROVER C. MUELLER 


™\¥ OON locomotives and ships, as well 
as thermometers, may be run by 
quicksilver. Already engineers of 
an Eastern power plant have put 
the fluid metal in their boilers and made it 
generate about 13,000 horsepower of 
electricity. The mercury boiler presents a 
powerful potential rival to the steam en- 
gine and may revolutionize present 
methods of producing energy. 
That is the situation de- 
scribed by Alfred D. Flinn, 
director of the Engineering 
Foundation, of New York 
City, in a recent report on 
actual commercial production 
of electricity with the “mer- 
cury turbine” by a Hartford, 
Conn.., electric light company. 
Patterned essentially after the 
familiar steam turbine of com- 
merce, it uses the vapor of 
mercury instead of steam to 
drive its whirling blades. Important sav- 
ings in fuel and money are said to result. 
The “steamless steam turbine” in the 
Hartford company’s South Meadow 
power plant looks somewhat like an 
ordinary steam  turbogenerator, but 
sounds very different. Inside the shell 
which incloses it, the turbine shaft makes 
twelve revolutions every second, yet 
there is scarcely a sound, and vibration is 
absent. A man standing near it can 
hardly tell when the turbine is running. 


MERCURY 
\ SAFETY 
VALVE 


Courtesy Electrical World. 


The first installation of a commercial mercury-vapor 
turbine in power plant of Hartford Electric Light Co. 





A quicksilver mine in southern 
California. Right: The shaft 
of the mine. Below: The 
smelting plant where mercury 
is extracted from cinnabar, a 
bright red ore, by heating. 


Through the whirling blades of the 
turbine courses the vapor of mercury, a 
poisonous cloud heated to 884 degrees F., 
from boilers fired with pulverized coal on 
the floor below. Behind the turbine and 
the electric generator to which it is 
coupled is a huge cylindrical tank, a 
condenser that recovers the valuable 
mercury after it has driven the turbine. 
Its work is not yet done. It gives up the 
rest of its heat by turning water into 
steam, and there is enough power left to 
run @ conventional steam turbine. 

There is the secret of the mercury 
turbine’s efficiency. Mercury vapor 
is so much hotter than steam that 
its energy can be used over and over 
again before it cools enough to be 
useless. In the South Meadow plant, 
engineers estimate that that means a 
fuel saving of $200,000 a year. 

Credit for the invention of the 
mercury engine belongs to William 
LeRoy Emmet, General Electric 
Company research engineer, who 
first proposed in 1914 that mercury 
could be used to drive a turbine 
wheel and later constructed an ex- 
perimental machine at the company’s 
Schenectady plant. In 1923 the first 
mercury-vapor power plant in the 
world was installed in the Dutch 
Point plant of the Hartford Electric 
Light Company. It was an experi- 
mental outfit of less than 5,000 
horsepower, developing nearly half 
of its power from a single-wheel 
mercury turbine and the rest from 
the by-product steam used in a 
steam turbine. 














Years of trial followed, while engineers 
tested the economy of the novel power 
plant. Meanwhile, at the General Elec- 
tric Company, Emmet experimented with 
improved designs of his turbine. Few 
took his invention seriously at that time. 
They said that, even should his machine 
prove a success, there was not enough 
mercury in the world to run his turbines. 
As an answer came the order of the Hart- 
ford company for a huge new mercury 
turbine of 13,000 horsepower for full 
commercial service, at its South Meadow 
station. It was completed in November 
of last year, and gave uninterrupted 
service until it was recently dismantled 
for further engineering improvements. 


ARLY seventy tons of mercury are 
required to run this plant—more 
thanathousand gallons. With mercury at 
the current price of about $200 a gallon, 
a fortune in liquid metal lies within the 
boiler’s tubes. Should a tube leak, $200,- 
000 worth of mercury might trickle away. 
For that reason, packed joints are out of 
the question. Arc-welded pipes guard the 
precious liquid, to avoid its loss and to 
keep the poisonous fumes from escaping. 
So far the mercury turbine has been 
tried out only in electric power stations. 
The inventor sees no reason why it should 
not be applied to locomotives, and to 
ships, as well. 






——, ve STEAM 
MERCURY TURBINE RBI 


Showing operation of 
mercury turbine. Unus- 
ed heat generates steam 
to run a steam turbine. 
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DARK young man with a rest- 
less eye sauntered into a store at 
Forty-second and Broadway, 

Sidling up to a 

change machine he was informed 

by the directions that.if he dropped a 

quarter ina certain slot, five nickels would 


New York. 


be delivered below. The dark young 
man drew something from his pocket 
and inserted it hastily at the point 
indicated. 

The change machine accepted 
the disk with a noncommittal 
click. Instead of disgorging five 
nickels, it dropped an iron washer 
into the delivery cup, and from 
within the cabinet a stern voice 
spoke: 

“Please use good coins only!” 

For a moment the young man 
regarded the machine with sag- 
ging jaw, then took the rejected 
washer and beat a hasty retreat. 

This small-time fraud was ex- 
posed by the latest machine to join 
the army of selling robots now 
serving the American public. The 
inventor, Joseph J. Schermack, 
declares it will refuse anything but 
honest coin. During the second it 
takes for a quarter to go through 
the machine, the coin is submitted 
to a merciless third degree. First it 
is tested for weight. Then it passes 
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Interior of a cigar store in New York City, showing customers at the 


left purchasing their cigarettes from automatic coin-in-the-slot salesmen. 


Talking Robot Sells Flapjacks 


Apples, Root Beer, Cigarettes, Gasoline, Candy, Radio 
Also Dispensed by Automatons—Eggs with a Cackle Next 


By 
FREDERICK TISDALE 
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OF “BUCKET HERE 
A battery of five cigarette vending machines, broken away to 
show operation. Its “ voice’? comes from phonograph at top. 





to the chief detector, which is an electro- 
magnet. 
any disk containing fraudulent metals is 


True coins are not halted, but 


drawn aside into a channel which 
rejects it. In passing, the guilty 
slug forms an electric contact 
which starts a disk phonograph in 
the top of the cabinet. The voice 
is recorded on a single groove. 
When the revolution is complete, 
the contact is broken and the 
record stops. 

This is not the only slot machine 
to be given a voice. Schermack 
previously had developed a space- 
saving automatic vending machine 
for a national chain of cigar stores. 
The first model was installed in a 
store on Broadway. It was effi- 
cient but inarticulate. One day the 
inventor overheard a customer 
say: 


“TT’S a slick machine all right. 

But I miss the ‘Thank you!’ 
that you get from a human sales- 
man.” 

Schermack seized upon the idea. 
The result is a type of vending 
machine that soon will be com- 
peting with clerks all over the 
world. “Robot salesmen,” as they 
are called, now sell any number of 
package commodities and speak 
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One of eleven slot machines in a New 
York ‘‘Sodamat’’ which dispenses root 
beer, orangeade, and other refreshments. 


some form of benediction as they deliver 
the purchase. The merchandise is placed 
in buckets that move on an endless chain. 
The smallest models have eighty-five 
buckets—which means they can make 
that many sales without refilling. The 
chain is moved by a sprocket which the 
patron turns with a handle when his 
coins trip the release. 

Suppose you have three nickels with 
which you wish to buy a package of your 
favorite cigarettes. You drop one after 
another into the slot. Each nickel follows 
a channel until halted in a pocket where 
it pushes back one of a number of pawls 
that prevent the handle from 
turning. All three nickels must 
find their places before the pawls 
are released. You can now move 
the handle, which brings a loaded 
bucket to an opening where you 
may reach the cigarettes. 


S IN the change machine al- 
ready mentioned, the turn of 
the handle closes an electric cir- 
cuit and starts the phonograph 
in the machine. The first robots 
had scant vocabularies, content- 
ing themselves with-a_ hearty 
“Thank you.” Now the thanks 
is followed by such famous trade 
slogans as “They’re toasted,” 
and “Not a cough in a carload.” 
One of the machines will speak 
its short piece 10,000 times before 
wear makes necessary a fresh 
record. 
It’s pretty hard to put anything 
over on this robot. Pennies, being 
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smaller than nickels, slide through with- 
out releasing the pawls; iron or steel 
slugs are pulled into an exit groove by a 
common horseshoe magnet; lead slugs 
drop into the same channel because of 
their overweight. All the mechanism 
swings outward like a door, which makes 
refilling and service a simple matter. A 
meter, visible from the outside, registers 
the amount of the sales. 

The voice device has been applied to 
machines selling many sorts of cos- 
metics, candies, and food products. A 
proposal now being considered is for an 
egg-selling machine with a cackle. 

The talkie slot machine has not been a 
success in every field. Take the case of 
the talking scales. Experiments with a 
machine that announced your weight 
when you dropped a coin surprised every- 
one when it took in far less money than 
its silent brothers. Investigation dis- 
closed the trouble. A woman whom the 



















A nickel in the slot buys 
an apple from this ma- 
chine at Portland, Ore. It 
offers a variety of brands. 


A new automatic radio slot machine and its inventor, 
Joseph Pinto. Designed mostly for installation in hotels, 
it gives fifteen minutes of radio programs for a quarter. 
You tune the set yourself to the station you want. 
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fashion papers would call a “stylish 
stout” stepped on the speaking scale in 
a store and surrendered a coin. There was 
a whirring noise and a voice announced 
to the world: 

“Your weight is one hundred and 
ninety-five pounds.” 


MILES and lifted eyebrows on the 
faces of other customers. The fat 
lady flounced out indignantly. No 
woman living will submit to a public 
announcement of the fact that she weighs 
a hundred and ninety-five. 

The conversational machines mark a 
far advance over the primitive slot 
vendors. It is said that the chewing gum 
industry had its inception when the 
famous Mexican, Santa Ana, gave Thomas 
Adams a piece of chicle and told him to 
champ down on it. Descendants of this 
historic chew now soothe nerves and 
gum up shoe soles wherever Americans 
walk the earth. Some forty years ago this 
same Adams hired a German mechanic 
to construct a machine that would pro- 
duce a tab of gum when its “‘innards” were 
animated by a penny. . 

That primitive slot machine was sim- 
ple but it worked. The same may be said 
of many of its children. In the mirrored 
boxes which cling to posts in railway sta- 
tions and elsewhere, tabs of gum and 
confections are loaded in chutes. Opera- 
tion is by gravity. Often a lead weight is 
placed on top to aid in forcing the packets 



















Deposit a coin and this robot will polish your 
fingernails. L. W. Schaaf (left) is the inventor. 


downward. The dropped coin releases a 
slide on which the bottommost tab lies. 
As the slide is pulled out the tab drops. 
A spring carries the slide back to its 
original position. Sometimes this type 
of machine fails to work because the 
packets have become so depleted that 
those remaining have not weight enough 
to force the lowest into its proper posi- 
tion. 

Automatic scales are as multitudinous 
as gum machines. There are hundreds of 
types, ranging from the breed which 
prints your weight on the same card that 
tells your fortune to battered old veterans 
with clock faces. The experience of the 
Woolworth stores with penny scales gives 
some idea of how powerful is the public’s 
urge for weighing. There are 3,000 penny 
scales in something less than 2,500 of 
these stores, giving a net profit of $375,000 
in a year. During the day the scales are 
inside with the customers; as soon as the 
doors are locked (Continued on page 158) 
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—s OLOR television is here, at least able obstacles that stood be- 
pa in the experimental stage. Inthe tween “black-and-white” and 
the darkened auditorium of the Bell “color” television. Dr. Ives 
aks Telephone Laboratories in New and his engineers conquered 
os York City the other day, a young woman them all by inventing first, an 
‘this wearing a colored dress sat before a_ electric eye sensitive to light of 
oan cabinet of frosted glass—part of a new any color (most electric eyes are 
one radio vision transmitter developed by Dr. _color-blind to red); then lamps 
this H. E. Ives and his associates in the that would glow in other colors 
for Laboratories. A narrow beam of light than the pinkish-red of a tube 
pro- from a powerful arc lamp flickered across _ filled with neon gas; and finally. 
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seemed 7" a ve she were bathed _ bining three pictures of a distant 
. in a steady glow of light. 
said At the opposite side of the 
onal auditorium, in a separate cham- Foon. GREEN 
re ber, Dr. Ives peered into a Percy SEMITRANSPARENT 
pris telescopelike window. Through — MIRRORS ees See ee At the transmitting end. The subject, 
aie a ae tag oie than a ; ene Aathes GOES oP eictnd = 
. postage stamp he saw the young | —s_ x& OJ SSeS Se 
sah woman, startlingly lifelike, with NS 
io the color and pattern of her EYE This same method now is 
\ costume perfectly reproduced. applied to television. A girl, 
Now she held up a ball of yarn, for example, sits before a 
and its crimson hue was in- cabinet, a beam 
stantly visible in the peephole from an arc light 
receiver. Other observers took NEON TUBE coursing over her. 
GREEN 
Ticy saw, in turn, an American DIS sewing th ints arm Ts feoinak ue. one 
 * the = Jack of Britain, scanning disk in the receiving apparatus. GREEN \ RED RED /GREEN twenty-four pa 
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n this first demonstration of trans- of just one. bas ~ we aa | of them, screened 
mitting and receiving instruments for Photographers andcolor |ggery}- 40 LO " eneen by panes of red- 
television in color, the images were sent engravers know that with 8 f ~ stained gelatin, are 
by radio across the auditorium. The only three so-called _pri- wel Nes’ picking out the red 
feat was accomplished by a modification mary colors it is possible to 1 aa Ye spots in her dress 
of the principles on which all television— reproduce all the hues of a DIFFUSING GLASS ===> and the tint of her 
the art of seeing moving objects at a given scene. They make The transmitting cabinet, showing cheeks. Eight 
distance—is based. Suppose a beam of three pictures, each red, blue, and green filters screen- others with green 
light falls on a bright object, and, re- through a “filter” of glass ing Count Cony gaennee Ste “*filters” record the 
ntor. flected, illuminates an electric “eye,” or or gelatin stained with one . green pattern in the 
photo-electric cell. The light permits of those colors, of the colored object fabric, while two others with blue filters 
“a electric current to flow through the cell. to be reproduced. When the three pic- keep tabs on her blue eyes and anything 
en This current, transmitted by wire or tures are combined the object appears in else of a bluish tint in the scene. All three 
rops. radio, will tight wpe # lamp he . its original, blended colors. ae are F gy eg oa 
: ceiving” television machine. But if the and simultaneously, but on different 
A. original beam of light is trained upon a radio channels or wave lengths. 
i dark object, little or no light is reflected. At the receiving station three radio 
that The electric cell does not pass a receivers, properly tuned, pick up 
current. At the receiving end the the separate impulses of the red, 
ough : . 
posi- lamp does not light. atc» sag! see Newly 
evi amps with argon 
il N TELEVISION the first beam gas reproduce the green and blue 
ds of of light, from an arc lamp in the light with the aid of colored 
hich transmitter, constantly zigzags screens of those colors. A con- 
that back and forth across the face of ventional neon lamp with a red 
ou the subject. Similarly a beam filter used in front of it supplies 
the from the lamp at the receiving the red parts of the picture. 
gives end is made to zigzag, exactly in Through partly-transparent mir- 
blic’s step with the other, across a rors, the three lights are com- 
eany screen. So rapidly do the beams bined in a single beam. ; 
0 of of light scan the entire picture, a 7 The net result is a moving pen- 
5 000 streak at a time, that you seem cil of light that changes color, like 
a to see the whole scene at once, re- a chameleon, to match the color of 
s the created in black and white. Color television receiving apparatus, with door of cabinet opened. a spot touched by the arc lamp’s 
158) There were seemingly insuper- The transmitted scene is viewed through the eye-piece at the right. beam in the sending machine. 
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Forward Strides in Aviation 





Mixing chemicals in a new fog- 
making machine developed in Ger- 
many to screen military centers 
from enemy airplanes. It pro- 
duces artificial fog, shown below. 























A test of the new chemical 
fog-making machine. A 
squadron of German army 
planes, setting out to“ bomb” 
a factory, was met by drift- 
ing banks of artificial clouds 
which obscured the factory 
and the surrounding land. 
The pilots were helpless. 


Machines nearing completion in the main assembly line of one of America’s Youth of Britain, built 
largest airplane factories, the Boeing Airplane Company plant at Seattle. for Sir Alan Cobham, Eng- 
Here nearly 1,000 employees work night and day in three shifts, turning land’s famous “‘sky taxi- 
out planes of many types, from small fighting ships to huge air liners. man,’ for good-will tour. 








A special precision tool born of the 
airplane industry. It is being used 
for the delicate job of reseating a 
valve on an airplane engine. Two 
cones mounted on the tool’s main 
shaft center the work precisely for 
reamers to cut the tough bronze seats. 


A. Sidney Dawes, president of a construction company in 
Montreal, Can., uses this speedy plane, equipped with pon- 
toons, to make the most of week-end hunting or fishing 
trips. The photograph shows him with the machine after 
alighting on a wooded lake in the heart of northern Quebec. 


Marcel Minguet, a French engineer, with 
new short-wave radio apparatus he has in- 
vented to enable fiying travelers to phor.: 
or telegraph friends on the ground. The 
messages, picked up by ground receiving sets, 
are relayed to their destinations over tele- 
, phone wires. He claims that telephone calls 

can be made to within a radius of 1,200 to 
1,500 miles; telegraph messages to 6,000 miles. 





Launching Moth plane. 
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A New 1,400-Mile Beacon—Protecting Our Cities 
from Air Attack—Notable F —u and Inventions 


EACHING out 1,400 

miles, a new radio beacon 

at Mitchel Field, N. Y., 

guides pilots who are fly- 

ing “blind”. in fog or. 

darkness safely to the Army air- 

port. During daylight, the beacon 
has a radius of 400 miles. 

The pilot who approaches the 
beacon in thick weather is led by 
a band of wireless signals. As long 
as he stays in the center of this 
band the signals are strong, but if 
he wanders from his course and 
flies to one side or the other they 
become dim. By keeping in the 
center of this invisible beam he is 
guided straight to the field. 

How valuable such beacons can 
be is illustrated by the experience 
recently reported by an Army 
pilot. He flew several hundred 
miles, all of the time above the 
clouds and out of sight of the earth. 
When he spiraled down through 
the clouds where the beacon indi- 
cated the airport should be, he 
found himself directly above it! 


Air-Rail Lines Open 


URTEEN passengers recently 
arrived at Los Angeles, Calif., 
completing the first regular trans- 
continental air-rail trip in sixty 
hours. Their mixed voyage from 
New York by train, airplane, and 
another train marked the opening 
of the first of several such services. 
On this “Great Circle Route,” 
as it is unofficially known, the Uni- 
versal Aviation Corporation oper- 
ates planes between Cleveland, O., 
and Garden City, Kan. The rest 
of the transcontinental trip is made by 
trains of the New York Central and 
Santa Fe Railroads. 

Other transcontinental air-rail services 
ready to begin operation when the first 
one was officially opened were those of 
the Southwest Fast Air Express and of 
the Transcontinental Air Transport, so- 
called “Lindbergh Line,” for which a 
year’s preparations had just been com- 
pleted. Each of these schedules a forty- 
eight hour trip from coast to coast. 


New Cross-Country Record 


a NEW YORK one night, in Los 
Angeles the next, and back again in 
New York by the next bedtime—that 
was the amazing record recently hung 
up by Capt. Frank Hawks, the fastest 
transcontinental traveler in history. He 
took off early in the morning in his speed 
plane from New York City, and landed 
at Los Angeles nineteen hours and ten 
minutes later. He had bettered by more 
than five hours the previous east-to-west 
transcontinental record of the late Capt. 
C. B. D. Collyer and Harry Tucker. 
Adjustments to his plane delayed his 
return for seven hours. Then Hawks 
hopped into the cockpit, pointed the 
swift craft toward New York, and “gave 


Control room of new 
1,400-mile radio guide 
at Mitchel Field, N. Y. 












































Directional control 
dial of new beacon, 
used in setting the 
course for a_ pilot. 
Arrow points in di- 
rection of signals. 


Towering aerial mast 
above the Army ra- 
dio beacon station at 
Mitchel Field, N.Y. 


aa her the gun.’ 


’ He arrived in seven- 
teen hours and thirty-eight min- 
utes, bettering the west-to-east 
record of which he was already the 
holder. In the final landing Capt. 
Hawks, hampered by darkness and 
fatigue, crashed through a wire 
fence but was unhurt. 


Taming “Flat Spin” 


AKING the peril from the 

dangerous “flat spin” of air- 
planes out of control—and even 
putting the spin to practical use— 
is the latest object of the National 
Advisory Committee for Aero- 
nautics. At its Langley Field, Va., 
laboratory it has constructed a 
new wind tunnel of unconventional 
design, a vertical instead of a 
horizontal tube through which air 
blasts howl. 

Already, as a result of movies 
made of model planes in this tube, 
engineers have blamed improper 
distribution of weight. In conse- 
quence it is now possible to design 
planes that cannot spin. Some 
makers however, suggest that a 
military pilot might use the maneu- 
ver to escape from a dangerous 
position in the air. Further investi- 
gations may show how to control 
the spin, if it is not 
desired to prevent it. 


Dirigible Line 
to Hawaii 
E-CEN TLY- 


arrived in Los 
Angeles, Calif., the 128- 
foot dirigible V olunteer 
is to make daily flights 
to study weather con- 
ditions. The informa- 
tion is to be used by 
pilots of giant 100- 
passenger airships that 
may ply between the 
United States and Hawaii within 
three years. 

By 1931 or 1932, dirigibles twice the 
size of the Graf Zeppelin, Germany's air 
leviathan, will open a regular air route 
from California to Hawaii, according to 
Dr. Karl Arnstein, vice president and 
chief designer of the Goodyear-Zeppelin 
Company. A fleet of these air monsters, 
he declares, can be operated more cheaply 
than a fleet of steamships, due to their 
speed, and they will carry passengers at 
a lower fare. Eventually it is planned to 
extend the projected trans-Pacific service 
to Japan. 


From Maine to Spain 


OST two hours in fog over the ocean, 
three French aviators found their 
bearings in time to blaze a new trail 
across the Atlantic. Their achievement 
in reaching Comillas, on the northern 
coast of Spain, less than thirty hours 
after leaving Old Orchard, Maine, ended 
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fears for their safety when they failed to 
appear in Paris, their announced desti- 
nation. 

The brave trio, Jean Assolant, Rene 
Lefevre, and Armeno Lotti, Jr., fought 
unlucky odds from the siari. Hardly 
had they left Old Orchard when an 
American stowaway, Arthur Schreiber, 
was <liscovered on board. Rather than 
risk another take-off they continued with 
the unwelcome passenger, whose extra 
weight upset their careful calculations as 
to fuel load and food supplies. 
They considered themselves 
fortunate to make a forced 
landing, with fuel nearly ex- 
hausted, on the shores of 


Spain. 
$13,000,000 Plan 
for Air Defense 


VERY important Amer- 

ican city will be fortified 
against possible air attack in 
a re-armament program draft- 
ed by the General 
Staff of the Army for 
presentation to Con- 
gress at the Decem- 
ber session. 

A minimum of 
$13,000,000 will be 
asked to start the 
project, which, it is 
estimated, will take 
five years to com- 
plete. 

If the program is 
approved as expect- 
ed, the crack of three- 
inch guns and the 
stutter of antiaircraft 
machine guns in prac- 
tice may become as 
familiar to city resi- 
dents as the backfire 
of automobiles. 

For ten years since 
the war, Army ordnance experts have 
been working to improve antiaircraft wea- 
pons. The latest guns are so accurate that 
the attacking airplane’s chances of safety 
have been reduced to a fifth of what they 
were during the war. 

A highly developed three-inch gun, 
capable of bringing down bombing 
planes at a great altitude, will have the 
chief responsibility of protecting Amer- 
ican cities. No airplane can fly at an 
altitude greater than the range of this 
weapon, experts say. 

This gun will be supported by various 
new weapons, including a combination of 
four machine guns on a single mount, 
which can be operated and aimed almost 
as easily as turning a stream of water on 
an object fifteen or twenty feet away. 
It can set up a wall of bullets at the rate 
of 5,000 a minute. 

Backing these weapons will be me- 
chanical eyes and ears, which can spot 
attacking enemy planes more than five 
miles away, and a new range finder, 
which automatically trains the guns while 
the operator follows the speeding airplane 
target. with a telescope. 

The necessary firing data for the guns 
is computed automatically by the sensi- 
tive director, a calculating machine 
which, if kept directed at the target by 
means of a double telescope, also will in- 


U.S. Army’s new weapons against aircraft. 
proved three-inch gun to bring down bombing planes 
from great altitudes. Top: Larger antiaircraft battery 
for big cities. Right: Director for spotting enemy planes. 


POPULAR SCIENCE MONTHLY 


dicate continuously the elevation and 
direction at which the gun should be set. 

All of the new weapons and detectors 
have been developed secretly in Army 
arsenals, but have been openly tested to 
the satisfaction of military authorities. 

The primary purpose of the plan is 
to protect all vital industrial districts, 
railroad centers, and other strategic points 
open to attack from the air. 












Above: Im- 


Millions of Miles Flown 


OME idea of the distance flown by 
American planes is revealed by fig- 
ures recently made public on the second 
and third birthdays, respectively, of two 
great American air lines. 

One line, completing three years of 
operation between New York and mid- 
western cities, says its planes have flown 
a total of 4,700,000 miles, of which more 
than a third were covered at night. To- 
day its planes fly 6,500 miles daily. 

Another line, operating the western 
half of the transcontinental air mail 
route, boasts of a record even more re- 
markable. After only two years of oper- 
ation its planes have flown 5,600,000 
miles, and now cover 10,000 a day. They 
soar from sea level to a height of 12,000 
feet, in temperatures from thirty-five 
degrees below zero to 135 above. 


A $70,000,000 Air Merger 
RMATION of a $70,000,000 firm to 


manufacture airplanes and motors is 
the latest event that indicates aviation is 
to progress rapidly under the impetus of 
“‘big business.” The new concern merges 
two huge airplane manufacturing com- 
panies, a great motor making organiza- 
tion, and nine affiliated businesses. It is 
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the largest aviation holding company in 
America. 

Already two other industrial giants 
have entered the airplane field—one a 
$35,000,000 concern formed early this 
year, the Aviation Corporation, and 
another $25,000,000 firm, the United 
Aircraft. and Transport Company. In 
the latest merger the Curtiss Aeroplane 
and Motor Company’s plane-making 
factories are linked with the motor plant 
of the Wright Aeronautical Corporation. 
With the Keystone Aircraft Company 
and other firms, they become 
the Curtiss-Wright Corpora- 
tion. 


Huge Magnet to 
Clean Airport 


GIANT magnet propelled 

by a tractor recently has 
been obtained to remove nu- 
merous particles of 
wire and nails from 
the runway of an El 
Paso, Texas, airport. 
When it is driven 
across the field, scraps 
of metal half-buried 
in dust leap upward 
and cling to the end 
pieces of the magnet, 
from which they are 
easily removed by 
hand at intervals. 


Open Hudson 
Air Line 
ST nineteen vears 
after Glenn Cur- 
tiss stood in a field 
near Albany, N. Y., 
watching puffs of ci- 
gar smoke to be sure 
that no air was stir- 
ring before starting 
his famous Albany- 
New York flight, a regular, rain-or-shine 
passenger service between those two points 
has been established. Cabin seaplanes 
follow the course of the Hudson River. 


Seven Rules for Safety 


HILE the Daniel Guggenheim Safe 
Aircraft Competition at Mitchel 
Field, N. Y., was getting under way with 
the first entrants listed, Harry F. Gug- 
genheim, president of the Daniel Guggen- 
heim Fund for the Promotion of Aero- 
nautics, announced seven cardinal rules 
for air safety. Any air line worthy of 
patronage, he declared, should possess 
the following attributes: 
Multi-engined planes that can fly with 
one engine disabled. 
Two Government-licensed pilots for 
each plane. 
Planes and engines all licensed by the 
Government. 
Adequate landing fields all along the 
route. 
Intensive weather reporting service 
from start to finish. 
Radio or visual communication be- 
tween plane and airway. 
Responsibility of air line operators. 
The “safe aircraft competition” 
has as its object the selection of “‘fool- 
proof” types of planes. 
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Grover C. Loening, noted 
plane designer, with his 
latest creation—an am- 
phibian with one landing 
wheel — during recent tests 
at Roosevelt Field, N. Y. 


MERICA now builds 
three times as many 
planes as any other 
- Above is an unusual aerial 
country in the world. sists Wns Gee & 
. 4 cent maneuver of Army 
These pictures give the sane ait de aa ee 
latest news of progress. — Pursuit Squadron over 
Crissy Field, San Fran- 
cisco. Roaring above 
They wanted a plane, so these boys thousands of autos, the 
and girls decided to build it them- , planes are flying in “lap 
selves. They formed the Bronx formation,”’ with their 


Aerial Association of New York City, wing tips almost grazing. 
and each evening work on the plane. 


Left: A practice attack of 
Navy bombing planes. 
The huge machines are 
seen flying in battle for- 
mation over a submarine 
tender and a destroyer at 
anchor near San Diego. 





A “sticky flypaper’’ landing field, equipped with 

electromagnets to halt incoming planes within F. W. Dunmore, of the U. S. Bureau of 
their own length, has been devised by Walter Standards, with device he has invented 
Link, of Washington, D. C., shown above. Mag- for detecting errors in directing radio 
rets pull back on the plane’s metal tail skid. beacons. Dial above his head shows error. 
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UPPER HATCH 
SED * 
































Air is admitted until 
the pressure equals 
outside water pressure. 


Operating a new sub- 
marine escape hatch, 


Submarine Safety 
Devices Proved 


By ALFRED P. 


MAN in a bathing suit stood be- 

fore the air-tight covered diving 

tank at Washington Navy Yard. 

-& Strapped around his middle was 

a flat. bag, similar in appearance to the 

war-time gas mask container. Two tubes 

emerged from the top of the bag and 

their ends he gripped in his mouth. There 
was nothing over his nose or face. 

The diver nodded a signal and ducked 
into the tank. 

Observers above saw the needle of a 
pressure gage quiver around thirty-three 
pounds—the ordinary atmospheric pres- 
sure-—then throb upward as if recording 
the action of an erratic heart. 

Sixty-seven pounds— 

“That's equivalent to 150 feet under 
the surface,” a naval officer explained as 










The 
reaches surface from submerged S-4, using his invention. 
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The one 


Holding breath, men 
escape through open- 
ed door—all but one. 


RECK 


he watched the gage closely. 

Under the surface? Nothing 
but air surrounded the “diver” 
in this strange tank. Yet 
compressed air that had 
spurted in gave exactly the 
same effect as if he had been 
150 feet below the sea waves. 
The tank had been built for 
the express purpose of simu- 
lating, on dry land, all the 
conditions and sensations a 
diver might experience under the water. 

Seventy pounds—eighty—one hun- 
dred— 

Motors operating the air compression 
tanks hummed. The needle pulsated 
higher and higher. 

One hundred and eleven pounds— 

“That's 250 feet un- 
der the surface—” 

Still the needle 
mounted. *It neared 
130 pounds pressure 
to the square inch. 
Could the diver inside 
the steel walls of that 


“lung’’ proves its worth. Lieutenant Momsen 









remaining 
man reaches outside 
and pulls door shut. 
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TELEPHONE 











As air drains back 
into submarine, he re- 
ports by phone. More 
men enter through low- 
er hatch. Process is 
repeated until last man 
leaves the submarine. 








In the flooded motor room of submarine S-4, submerged 
200 feet off Key West, Fla., Lieut. C. B. Momsen dons his 
new “lung’’ »efore escaping through overhead hatch. 


tank withstand such terrific pressure 
against his unprotected body? 

Some one hurriedly figured it up. 
About 266,000 pounds—133 tons, the 
weight of a giant locomotive—was pressing 
against him. 


TILL the needle climbed. 

pounds it stopped. 

“That means he is 302 feet below the 
surface,” the officer remarked. 

No human being ever before had gone 
that far under water without the protec- 
tion of a diving suit and very few even 
with a steel helmet. ° 

It had taken seven minutes to build up 
pressure equal to 302 feet in depth. De- 
compression, necessarily, was much 
slower. Nineteen and a half minutes after 
the needle started dropping, Lieut. C. B. 
Momsen—the diver—stepped out of the 
tank. In all that time his head never 
had been a foot below the surface, yet he 
had proved a man could stand the pressure 
fifty fathoms down and come out alive. 

He also had proved a far more im- 
portant thing to the Navy—the value of 
the breathing “lung” in escapes from 
crippled submarines. For it was this 
“lung,” strapped around his middle, that 
enabled him to survive. 

Further convincing proof was added a 
few weeks later when two other Navy 
divers, Chief Torpedomen E. Kalinoski 


At 133 
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and P. J. Hoy, using “lungs” of the 
same type, established a new world’s 
diving record in the same tank by 
withstanding water pressures cor- 
responding to an ocean depth of 353 
feet. The previous record was 306 
feet, attained off Honolulu, Hawaii, 
in 1915 by three Navy divers in 
regulation diving suits, while en- 
gaged in salvaging the U. S. sub- 
marine F’-4. 


FTER making the new record, 

Kalinoski and Hoy declared 

they could have gone the equivalent 
of 400 feet down without injury. 

The “lung,” invented by Lieut. 
Momsen, is regarded by naval 
officials as the greatest contribution 
to submarine safety in recent years. 
It is a direct outgrowth of the S-4 
disaster, off Provincetown, Mass., in 
December, 1927, when brave men 
died like trapped rats several hun- 
dred feet below the surface. 
Since that tragedy, the Navy 
has redoubled efforts to de- 
velop means of escape and 
rescue. 

Other safety devices, re- 
cently perfected, include a 
new form of “pad-eye,” or 
giant hook attached to the 
submarine for raising it to 
the surface if disabled; a 
marker buoy, released on a 
cable from the outside of a 
sub; new types of water-tight 
doors, and a new diving bell, 
built especially for rescue 
work, which fits securely over 
a submarine’s hatch. 

In addition there is a deep- 
sea diving school at the Wash- 
ington Navy Yard, which 
graduated twenty-five sailor- 
divers in June after a six- 
month course. These men 
have been specially trained 
for outside assistance work 
in submarine rescues. By 
1931 the Navy will have 
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Left: Navy diving bell, 
a large inverted tub used 
for testing submarine es- 
cape devices. When sub- 


~ merged, the divers stand 


with their heads in air 
space inside the tub. Don- 
ning their “lungs,”’ they 
escape to the surface. 


Below: Navy diving ex- 
perts completing a test. 
Torpedoman Eadie, in the 
water, has just come to the 
surface after an escape 
with the “lung,’’ and is 
being brought to the boat 
by Chief Gunner Tibbals. 
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divers, and 450 divers of the second class. 

A gigantic tank, 100 feet deep, is being 
constructed at the New London, Conn., 
submarine base, where every officer and 
enlisted man on submarine duty will re- 
ceive thorough training in the use of the 
“lung.” A section of a submarine will be 
built in the bottom of the tank and the 
men instructed in escapes from 100-foot 
depths under conditions similar to those 
in an underwater accident. 


FIND out more about the new 
“lung,” I talked with Lieutenant 
Momsen in his office in the Bureau of 
Construction and Repair in the Navy 
department. He had just returned from 
his 302-foot “dive.” 

“*Swede’’ Momsen, as his fellow officers 
call him, is a brave man. After inventing 
the “lung” he first tried it out himself 
before permitting others to risk their 
lives. And all of his tests were not made 
in the comparative ‘safety of a diving 
tank. Not long ago he stepped out of the 
salvaged S-4, now in use as an experi- 
mental submarine, 200 feet below the 
surface off Key West, Fla. His “lung” 
enabled him to move slowly to the 
surface without the danger of fast 
decompression and the dreaded 
“bends.” 

And to step out in shark-infested 
waters 200 feet down requires more 
than ordinary courage! 

“TI didn’t see a fish of any kind— 
and I was glad of it,”” Lieut. Momsen 
commented. 

** At 200 feet, it was just like twi- 
light. I could distinguish objects 
fifteen or twenty feet away but not 
clearly. One hundred feet up the 
water was quite clear but you know 
the eyes do not focus good when they 
are in direct contact with the water.” 

“How did you feel under the 
pressure of the 300-foot.depth?” I 
asked. 

“Groggy,” Momsen replied. “It 
was difficult even to think clearly. 
Everything seemed to be slow mo- 
tion. I could not move my arms or 
legs as fast as at the surface. 
It was hard to remember 
things. My brain would sig- 
nal a motion to my arm and it 
seemed seconds later before 
the arm would respond. It’s a 
most peculiar sensation.” 


** ABOUT this ‘lung,’ where 
did you get the idea? 

Is it a new-one?” I ques- 

tioned. 

“‘Submarine men have had 
the idea for twenty years,” 
Momsen answered. “Various 
types of ‘lungs’ have been 
built from time to time but 
they never worked. They 
were too cumbersome and 
heavy. 

“ After the S-4 was lost with 
all hands, the idea of individual 
escape equipment came to the 
front again. I happened to be 
the line submarine officer on 
duty in the Bureau of Con- 
struction and Repair, and I 
set out to devise an apparatus 


Training picked men for submarine rescue work in the deep-sea diving free from the faults of previous 


trained seventeen _ master school, Washington Navy Yard. Chief Gunner R. A. Cocchia, in div- t 
divers, eighty-two first class ing suit, is descending into test tank, while other students look on. (Continued on page 144) 
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80) Miles on a Gallon by 1939” 


Charles F. Kettering, Famous Auto Engineer, Tells of the 
Amazing 100-Mile-an-Hour Cars We'll Drive in the Future 


By HENRY MORTON ROBINSON 








a ‘ UPPOSE I offered you [-——— 
a modern 300-watt 
Aladdin’s lamp, and 66 

‘eS told you to wish for 

any improvement you 
could think of in the auto- 
mobile of tomorrow. What 
would you ask for?” 

Charles F. Kettering, upon 
whose vice presidential head 
the General Motors Corpora- | 
tion has placed a four-million- || 
dollar insurance policy, shot 
the question at me with an 
incisive gesture of his big lean- 
muscled hand. I had come to _ |! 
interview this greatest of auto- || 
motive engineers in his own 
bailiwick at General Motors 
headquarters in New York— 
and here he was blithely inter- 
viewing me! 

As inventor of the self- 
starter, the Delco ignition and 
lighting systems, Ethyl gas— 
and as one of the most im- 
portant contributors to the 





HE automobile of the future,” 
says Mr. Kettering, «will make 
the present-day contraption look 
like a hay wagon. Inside of another 
ten years it'll be a wise man indeed 
who can tell, blindfolded, whether 
he’s riding in a plane or a car.” 
wild prophecy? Wait till you have by or offered to General 
read Mr. Robinson’s absorbing inter- 
view with this “hard-boiled vision- 
ary” who, by applied scientific re- 
search, has helped to make your car 
the marvel of efficiency it is today. 


piston ring, he asks himself a 
single question—a hard-boiled, 
practical question: 

“Will this device work bet- 
ter, longer, and cheaper than 
the thing it is designed to 
replace?” 


ND to settle this question 
he has constructed a 
thousand-acre proving station 
near Detroit, where he spends 
his days trying to break the 
A backbone of every automobile 
and automobile part produced 


Motors. Every nut, spring, 
and cam shaft has to meet the 
practical road tests that “Ket” 
has devised for it. If he suc- 
ceeds in ruining a beautiful 
theory, he is happy. If he 
fails to ruin it, he is all the 
happier. And between these 
two states of mind, the presi- 
dent of the General Motors 
Research Corporation man- 























science of motor car engineer- 
ing, Charles Kettering was 
eagerly asking me my opinion of the auto- 
mobile of the future! His dynamic 
curiosity revealed the characteristic way 
in which “Ket” keeps in touch with the 
practical, everyday needs of the man at 
the wheel. No laboratory isolation for 
Charley Kettering! He’s been shooting 
tough-minded, practical questions at Mr. 
Average Owner for twenty-five years— 
and answering those questions with fool- 
proof, sure-fire solutions. 

“Well,” he demanded, ‘“‘what are you 
going to ask for?” 

For a moment I hesitated, and Ketter- 
ing smiled at my indecision. 

““Ask for something big,” he urged. 
“Don’t be satisfied with a minor improve- 
ment, or a petty adjustment here and 
there. Now that I’ve given you the 
chance, ask for something revolutionary, 
something epoch-making in automobile 
construction.” 

“Why,” I ventured, “I thought we had 
just about reached perfection in motor 
car design.” 


HARLES KETTERING was all over 

me in a tidal wave of protest. ‘“ Per- 
fection? Do you call the lumbering, ex- 
pensive, fragile machine you are now 
driving perfection? Well, I don’t. Not by 
several thousand miles. Why, the auto- 
mobile of the future will make the present- 
day contraption look like a hay wagon. 
Within ten years we'll have automobiles 
safely traveling 100 miles an hour, weigh- 


ing less than a thousand pounds, costing 


less than a thousand dollars, and covering 


eighty miles on a gallon of gas. Maybe 
we won't be using gas at all. There’s ap- 
proximately 130 trillion horsepower wait- 
ing to be harnessed in ordinary sunlight 
every day, not to mention molecular 
energies that we’re just beginning to dis- 
cover. Yes sir, I’m speaking conserva- 
tively when I say that we’ve only begun 
to manufacture automobiles.” 


F THE speaker hadn’t been one of the 
most practical and highest-paid auto- 
motive engineers in the world, I might 
have felt inclined to smile, politely, at his 
startling prophecies. But one doesn’t 
smile when Kettering makes a statement 
about the exact science of automobile 
manufacture, which he has done so much 
to perfect. This lanky six-foot dyname, 
who carries the theory and practice (and 
balance sheet) of the automotive industry 
behind his flint-gray, spectacled eyes, has 
the wildest imagination in the history of 
gasoline engineering. It is this imagina- 
tion which has led him to conceive the 
apparently impossible—and then work it 
out in the realm of reality. For he has a 
canny bump of practicality which keeps 
him on the straight and narrow path of 
what he calls “common-dividend sense.” 
One of his jobs, and he has more jobs than 
there are hours in a day, is to pass judg- 
ment on 350 new inventions every week. 
In appraising a new brake, bearing, or 


ages to round out a fairly 
happy nineteen-hour day. 
Scientist that Charles Kettering is, he 
“thinks popular.” He can take research 
out of the laboratory and make it work 
for the layman. “Pure research,” he is 
fond of saying, “is pure bunk. If a man 
hasn’t got a cheek-to-jowl contact with 
reality, he isn’t going to perform any 
Nobel Prize stunts in the laboratory, no 
matter what college he’s graduated from. 
There are plenty of people with ‘ideas,’ 
but I’m interested in proving that ideas 
can be applied to everyday, practical 
uses. The trouble with most inventions is 
this: they won’t work under the strain of 
everyday usage, which is the same as say- 
ing they aren’t worth the oil that keeps 
them lubricated. This applies to 99.5 per- 
cent of the inventions offered me daily.” 


HE conversation wore around to the 
role that research engineers are play- 
ing in motor car manufacture. 

“Mr. Kettering,” I said, “can you tell 
PopuLare’ScieNcE, Me@gituiy’s readers, 
within the limits .of  a*fifty-word tele- 
gram, just what the research engineer 
of a great motor corporation is expected 
to do? In other words—what your job is, 
and how you go about it?” 

Without hesitation Charles Kettering 
delivered a compact and logical state- 
ment, an impromptu but all inclusive 
definition of an automotive engineer’s job: 

““A research engineer asks himself a 
difficult technical question, dives into his 
laboratory, and (Continued on page 146) 
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Drawn Especially for Poputar Science Montaty by B. J. Rosenmeyer 


Cuar.es F. KETTERING, a Genius of Motor Cars 


President of the General Motors Research Corporation, inventor of the self-starter, Ethyl gas, and the Delco 
ignition and lighting systems, this “hard-boiled” visionary probably has done as much as any other man to 
advance the science of:motor car engineering, and to meet the needs of the motoring public. He is said to be 
the most practical and highest paid automotive engineer in the world. 





24 POPULAR SCIENCE MONTHLY SEPTEMBER, 1929 


Your Car’s Family Tree 











An old-time tide. The late Chauncey M. 
Depew (right), railway executive and United is told here in photographs at the “stick” of a strange electric tricycle car 


States senator, 


1893. That machine was the “grand- 
daddy’’ of more than 16,000,000 autos 
which the genius of mass produc- 
tion has turned out in thirty-six years. 


Gottlieb Daimler usually is credited 
with the invention of the internal 
combustion gasoline motor, in 1885. 
But the machine below, built by Siegfried 
Marcus ten years earlier, is claimed to 
be the first car propelled by gasoline. 






tiding to his office in one of 
the “benzene buggies’’ of nearly 30 years ago. 


HIRTY years ago there 
were 700 automobiles 
in the United States. 


twenty-five million. The first 


tured on this page, traveled 
two miles-an hour. Today 
Maj. H. O. D. Segrave has 
driven a car nearly four 
miles a minute! 

Back of the wonderfully § 
efficient machine you drive 


ancestry, the story of which ~ 





At right: Cugnot’s 
steam-driven carriage, which 
excited the interest of Napoleon 
Bonaparte. Built in 1769, 
it is said to have been the first 


self-propelled “road vehicle.’’ 


steam-propelled wagon, pic- 5 


is a strange and fascinating & 





One of the first ‘‘roadsters.’’ Thomas A. Edison 


3 built in the late eighties and largely made possible 
of early days of motoring. by his development of the storage battery. 


¥ 


NY Venere 


Ellwood Haynes, one of the real pioneers 
of motordom, in his first car. On its 
maiden trip at Kokomo, Ind., July 4, 
1894, it amazed the natives by speeding 
seven miles an hour. It was one of 
the first successful cars in America. 


At left: The first machine built by 
George Selden, holder of the famous 
Selden automobile patent. To him all 
motor car makers paid royalties until 
Henry Ford’s refusal caused the Selden 
patent to be thrown out by the courts. 


































Here is the original forefather of all Buicks, as it 
appeared in 1904——a buggy for two with a two- 
cylinder, 22-horsepower engine under the body. 


Compare with the spacious 1929 Buick sedan at 
right, with its 90-horsepower, six-cylinder motor. 








The steam Locomobile of 1900 “doing its stuff’ 
around the arena at the first automobile show in the 
old Madison Square Garden, New York. You 
could just about put this old-timer inside of the 
1929 Locomobile cabriolet, at the right. From 
steam to gasoline, and from a rough riding buggy 
to a smooth running motor car of costly splendor. 


y 





Above is the Cadillac of years 
driven by a “‘one-lung’’ nine engine 
under the body. Note the s ing crank at the 


side, At left: Maj. Segrave, ’s fastest auto 
driver, with $4,000 1929 Cadillac phaeton driven 
by an eight-cylinder, 95-horsepower motor. 


A quarter of a century of Studebaker evolution 
has changed this two-cylinder, fifteen-horsepower 
chugger into the luxurious seven-passenger sedan 
at the left. The power plant now has eight 
cylinders in line, developing 115 horsepower. 
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You Don’t Have to Be Very Old to 
Remember the Days When People 
Poked Their Heads Out of Windows 


to Watch a “Horseless Carriage” 











Peerless began with real class, 
as shown by this 1902 model. 
By 1904 it was quite modern, 
being equipped with a four- 
cylinder engine in front, shaft 
drive, and ‘‘clash’’ gear shift. 





ee es ee eee 
When the royal coach became motorized—King 
George of England out for the first ride in his new 
Rolls-Royce, back in the early 1900’s. At the wheel 
is the Rt. Hon. C. S. Rolls (later killed in an airplane 
accident), who with F. Henry Royce produced the 
car whose name has become a symbol of automo- 
bile excellency. King George is seated at his left. 








The 1929 Peerless, victoria model. Its engine is still in front, but has grown from four to six 
cylinders, and from 24 to 61 horsepower, And there’s a lot less “clash’’ to the modern single 
plate clutch with cushioned driving plate. Comparison with the old-timer pictured above, 
which was considered the‘height of om he its day, gives a vivid idea of the marvelous ad- 
vances made in motor car design in the last twenty-seven years. And yet the price of this 
There probably are as many autos as horses - : : : tg - 

ae in tanen Saban Ret when thie Mtthe Chie- latest model—$1,245—is only a little more than a third of the cost of its illustrious ancestor. 
mobile was new an automobile was a curiosity 

—and a most unreliable one. This rancher has 

had to enlist the help of a pair of cow-punch- P 
ers to tow him home by means of their lariats. 











The first Marmon—and, at left, one of its 1929 offspring. As 
early as 1904 it had such new features as pressed steel frame, 
shaft drive, and three-point suspension. It was the first cer 
with force-feed oiling. The twenty-four-horsepower engine 
originally was air-cooled, with cylinders in pairs set in a V. 
With lamps and horn, but without top, this first of the family 
cost $2,500. There are eight cylinders now, all in line and 
developing eighty-six horsepower. A lot of improvements in 
lubrication, too, since that first force-feed system. The new 
five-passenger sedan, pictured here, costs $2,280, top and all! 
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What a Thrill It Was, Then, to 
: Go for a Ride! The Wonder of 
7 Automobile Progress Is That the 
| Thrill Seems to Grow Each Year 











Standing room only—a fully loaded joyride of twenty-five 
years ago. Those were the days before smoothly paved 
highways, when the motoring styles called for veils and 
leather coats as protection from the dust of dirt and 
macadam ‘roads. Are you old enough to name this car? 





A great racing teem of the early 
days—Henry Ford standing beside 
the famous racing car he con- 
structed to attack the speed record 
for a mile, and Barney Oldfield, 
seated at the racer’s steering lever. 








The first taxicabs in New York City were electric hansoms, 
like the one in the photograph at the right. They appeared on 
the streets in 1900. Above is one of their luxurious, high- 
powered descendants which roam city streets by the thousands, 
devour gas by the tank load, and await our call day or night. 





Plenty of headroom in this Pierce Arrow of a quarter 
of a century ago. And the room was mighty well 
needed over the bumps. Who could have dreamed 
then that 1929 would see the smooth-running straight- 
eight sedan at right, or that Pierce Arrows would be 
available in thirteen body styles and eight color com- : 
binations? Or ever could travel ninety miles an hour? eee 
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The early Oldsmobile. More of these cars were sold in 1904 
than any other make. Its single-cylinder engine developed 
seven horsepower. The wheelbase was only 66 inches, and 
the weight 1,100 pounds. The starting crank was just below 
the driver’s seat. Without equipment its price was $650. 


Out of the little one-cylinder runabout pictured at the left grew this smart Oldsmobile 
roadster of 1929, with a six-cylinder engine developing 62 horsepower, and a wheelbase 
of 1134 inches. It will carry four passengers, two in front and two in the rumble seat 


xtoste 2 





Except in the large cities and their suburbs, this was 
almost a typical road of no longer than twenty years ago. 
Little wonder that automobilists were afflicted with tire 
trouble, and always faced uncertainty when on a trip. 
Breakdowns were commonplace. Then motoring was 
a rough-riding sport, and a thrilling adventure, too. 


Lt 
- 
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Speeding over the fine highways of today, few people appreciate the hazardous under- 
taking that even a short motor trip along country roads was until comparatively recent 
years. On a West Virginia road this tourist had to summon a gang of men with planks 
and shovels to get him out of the mire. Yes, and the wheels had chains on them, too. 











E-ven in 1904 the Franklin was air-cooled, with its 
four-cylinder, twelve-horsepower engine set cross- 
wise in front for equal cooling of the cylinders. 
This runabout had an 82-inch wheelbase and 
weighed 1,175 pounds. Without equipment it cost 
$1,500. The Franklin of today, at the right, is the 
only car with an air-cooled motor. It has six 
cylinders, and each one gets its share of cool air, 
even though they’re not ranged across the front. 


Then—A Thrilling Sport of Hazards, Jolts, and Pitfalls: 
Now—An Everyday Necessity, Comfortable and Foolproof 
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When the automobile was really a ‘‘horseless car- 
riage.” All this electric victoria needed were shafts 
and a horse in place of its storage battery, motor, and 
steering lever to join the fashionable afternoon 
parade of the day. Note the latest in ladies’ hats. 


J. Ward Packard at the wheel of one of the first ma- 
chines which he and his brother created. The Packard 
was among the few early American cars built along 
the lines of later years, with a 28-horsepower four- 
cylinder engine in front, drive shaft, sliding gear 
transmission, and pressed steel frame. At right: 
Today’s seven-passenger Packard eight touring car. 


One of the first American cars with the engine in front was 
the Overland. This is the 1904 model, price $800. It had a 
single-cylinder, five-horsepower engine. The Overland’s 
descendant is the Whippet. Instead of one cylinder, there’s 
a choice of four or six. At the left is the six-cylinder sedan. 


The motorized tallyho—another curious example of 
the early influence of the horse and carriage. 

the first automobiles appeared on the roads, all were 
designed and built according to the accepted carriage 
types—buggies, runabouts, surreys, barouches, and so 
on. Low-slung, streamlined bodies were undreamed of. 


Auto Evolution at a Glance—How the Top-Heavy Motorized 
Carriage Grew into Today’s Low-Hung Streamlined Motor Car 
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N THE opposite page Roger 

B. Whitman brings back to 
memory those dusty, adven- 

turous days of “‘devil wagons,” when 
to ride was to crank. After you 
have. looked at these pictures, don’t 
fail to read his absorbing story. It 
will put new luster on your car. 


' In 1906 this of \. 

Did you ever see this Ford? , == : ! out was pte, 
It’s the Model K, of 1905, 1 ree “swell.” Here is Mrs. 
which did fifty miles an hour. , Leslie Carter, noted ac- 
it had a six-cylinder 40-horse- f°. , q ® fa. tress, taking an afternoon 
power engine, shaft drive, ; , ; =+ , drive. The high-hatted 
and a planetary transmission. Bate é . / - ; footman was a relic from 
, ; “s the horse and carriage 

days—though an extra man 

was handy for emergency. 


Latest from the Ford 
‘actories—the Model A. 
Like its famous prede- 
cessor, the Model T, it’s 
less imposing, perhaps, 
than the 1905 car, but 
there are more of them! 


Streams that are not crossed by highway bridges are 
rare today. But twenty years or so ago, scow ferries 
like this, operated by the river current, were encoun- 
tered by motor tourists in many parts of the country. 





Ley ae 


People still talk about this White steamer, which was one of the most 
reliable of all the cars of the early 1900’s. With the boiler in front and the 
engine under the body, it made a gentle hissing noise as it steamed along. 
Its chief drawbacks, however, were that it required sometimes half an 
hour to get up steam for a trip, and the high pressure often opened leaks. 


Alexander W'nton, American automobile pioneer, 
at the steering lever of his first experimental model, 
demonstrating it to a load of friends. Winton is 
said to have been the first man to sell an auto- 
mobile in the United States. That was in 1898. * 
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Scorching in My 


WAS almost run 

over by one of 

the new Olds- 

mobiles the 

other day —a 
dream of a car, sleek and quiet 
and the latest word in everything. 
Being run over by it would have 
been a distinction. But as I 
dodged I said, ‘* You needn’t get 
so high-hat with me, you proud 
beauty; don’t try to make me 
think that you were always as 
grand as that, for I know better. 
I knew you when you were a 
measly little, noisy little two- 
passenger one-lung runabout with 
a turned-up nose.” 

I did, too. Many atime have I 
scorched along in one of those 
bouncing little contraptions at the 
breakneck speed of twelve or fif- 
teen miles an hour. And it wasn’t 
so long ago, either—1904. It set 
me thinking of the days when 
automobiles were still horseless 
carriages, and people as timid 
about riding in them as they are 
today about traveling in planes. 

With automobiles everywhere, 
and of even greater importance 
than kitchen stoves, it is hard to 
believe that such days ever have 
been; but there on the road is the 
evidence — cars bearing names 
that have been honorably known 
for the entire quarter century. 
As I reckon it, there are thirteen 
makes of American pleasure cars 
so distinguished, and I know of 
no comparison more startling than 
of what they are today with what 
they used to be. They have 
changed in power, speed, reli- 
ability, usefulness, price; and in 
their development they have over- 
come the bitter antagonisms that 
clouded their early years. 

To the nondrivers of 1904 a car 
was a “devil wagon”; its driver 
was somewhat touched, without 
regard for the rights of other 
people, and a dare-devil to “risk 
his life in one of the things.”” He 
scared horses, made an infernal 
noise, and by the odorous gases emitted 
by his engine of destruction would un- 
doubtedly kill the vegetation along the 
highways. Every community expressed 
its opinion with speed traps. 

Perhaps the most consistent offender 
against early speed regulations was Wil- 
liam K. Vanderbilt, Jr., originator of the 
famous Vanderbilt Cup races. Time and 
again he was arrested for “scorching” at 
speeds of fifteen miles an hour or more. 
Bicycle policemen would tear after his 
Mercedes and hope that a freight train or 
some other obstacle would stop the speed- 
ing car. Occasionally some stout-hearted 
constable would step out in front of the 
on-coming demon and wave a flag that 
meant “Halt in the name of the law.” I 
remember one time when the famous 


Horseless Carriage 


By ROGER B. WHITMAN 


N OLD-TIME auto expert tells here 
of the one-lung runabouts, hand 
cranks, and tire pumps of twenty- 


five years ago. 


Back in the early days of motoring Mr. 
Whitman was technical director of the 
New York School of Auto Engineering. 
He was the author of some of the earliest 

' textbooks on the principles of motor cars, 
and also became an executive of manu- 
facturing concerns engaged in the budding 
industry. 

Even if you were still very young in the 
days when they shouted: “Get a horse!” 
youll enjoy his vivid recollections con- 
trasting the automobiles of then and now. 
—The Editor. 





When Mr. Whitman showed us this photo of himself in his early 
Toledo steamer, we asked him to tell Poputar Science Montuiy 
readers what motoring was like in the old days. Here’s his story. 


millionaire was charged with speeding 
down Broadway, New York, though he 
protested his car could not do over fifteen 
miles an hour. Said the judge: “You may 
not think that fifteen miles an hour is 
very dangerous, but for the average man 
eight miles an hour is fast enough.” The 
idea of speed then, of course, was based 
on the speeds of horses and bicycles. 

With dust so thick that in spite of gog- 
gles, veils, and dust robes every trip ended 
in a bath, automobiling in those days was 
not along any path of roses. 

The cars themselves were slim promises 
of what they might become. Feeble and 
wabbly, no one knew much why they 
ran or what was the matter when they 
wouldn’t. A car with a twenty-horse- 
power engine was in the “big and power- 


ful”. class, and one 
that could run -at 
thirty miles an hour 
for 100 yards was a 
racing machine; it 
was sporting to own one and 
every drive was an adventure. 

The years have brought amaz- 
ing changes in every detail of 
mechanism and body. Size, 
weight, and speed have increased. 
But in those same years, in an era 
of general skyrocketing of mate- 
rial and labor costs, the prices of 
automobiles and of their opera- 
tion have dropped to an extent 
that is almost unbelievable. Let 
anyone who complains of high 
prices today consider what he 
would have paid in 1904. 

That early Olds is an example, 
although being in huge produc- 
tion for that day—4,000 were 
built in 1904—it was distinctly 
low in price. It weighed 1,100 
pounds and its wheelbase was 
sixty-six inches; it had a one- 
cylinder engine rated at seven 
horsepower, and a_ two-speed 
planetary transmission. As a 
sample of the way it was built— 
and other cars were much the 
same—its timer was a nubbin of 
brass on a shaft that struck a flat 
spring as it revolved and maybe 
made contact. I say maybe, for 
the whole thing was in the open 
and just where it got the splash 
from the front wheel. Twenty- 
five miles an hour was about its 
limit, and you paid $650 fer it 
with extra charges for a top, 
lamps, horn, and any other fix- 
ings. As for a windshield, such a 
thing didn’t come; the car wasn’t 
even built to take one. 

The Cadillac of the same year 
was more of a car to look at. It 
was much larger—its wheelbase 
was all of seventy-six inches—and 
with a detachable tonneau that 
you got into from the rear it 
weighed 1,450 pounds. Without 
atop it cost $900. The engine was 
a five by five single-cylinder that 
developed nine horsepower; it was neatly 
buried under the body, and the only way 
to get at it was from underneath. All of 
the cars with horizontal engines were like 
that. The body had to come off to get at 
things from the top, so when they needed 
fixing you worked from the bottom up 
and began by crawling under. It was 
hard luck if the car stopped over a mud 
puddle; you crawled just the same. 

An owner usually took pride in being 
able to do his own repair jobs. There 
were no service stations, and you couldn't 
be sure that the mechanics at the car 
agencies knew what they were doing, so 
when things went wrong your best bet 
was to fix them yourself. That was why 
you always carried overalls. But when 
you were hung (Continued on page 132) 
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? ATCH yourself!” 

I had crawled up a greasy 
ladder from the dock into 
the hot engine room of the 
ore carrier Patrick Mc- 

Corkell, then mounted another ladder to 
the deck and walked forward in the nar- 
row passageway between the aft deck 
house and the rail. 

I jumped back. Above my head dan- 
gled a gigantic grab bucket filled to the 
brim with red iron ore. 

I stood there, staring. 

I had knocked about on salt water 
freighters, but this ship, moored along- 
side a Buffalo steel mill, was something 
new in my experience of cargo ships. 
From where I stood, away aft, a 
tremendous hole stretched to the 
forward deck house, seemingly 
three city blocks distant. 
There was virtually no deck. 
The top of the ship was 
all one hatchway, spanned 
by transverse I-beams. The 
hatch covers, formed of 
overlapping steel leaves, 
were sheathed back toward 
each rail, leaving only a 
natrow lane of steel deck 
on each side. 

The ship was, in fact, a 
long narrow steel ore box 
slightly pointed at each 
end, with her pilot house 
away forward and her en- 
gines away aft. 

Over her stretched a se- 
ties of gigantic horizontal 
steel arms, thrusting out 
from a towering framework 
on shore. Along these arms 
traveled a dozen grab buck- 
ets, each controlled by a 
man high up in a cab. 
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Superior. Through this narrow gateway pours the bulk of the nation’s iron supply, 


“Old Salts” of Fresh Water Seas 


Strange Adventures of Great Lakes Skippers Who Brave 
Freezing Gales, Reefs, and Fogs in Their Ships of Steel 


By WEBB WALDRON 


between the I-beams, snatched mouthfuls 
of ore from the bottom of the ship, shot 
it up, and dumped it upon the mountain 
of red ore towering between us and the 
smelter. 

Everything was red—the ship, the 
hoist, the men, the cab. The air was 
thick with hot, choking, red dust—red, 
red, red! 

Cringing under the sliding buckets, I 
trudged forward to where the skipper 
was beckoning from the rail of the for- 
ward house. 

“Welcome to the ship!” he hailed. He 
was a solid-built bronzed Norwegian. 
** We'll get away in half an hour or so.” 

A man caught hold of my bag and led 

me into a room alongside the cap- 












Moonlight on the St. Marys—a Great Lakes boat passing light marking the 


tain’s cabin. I have been a guest on salt 
water freight ships, but I had never been 
offered such quarters as this. A big room, 
shiny white woodwork, a bed, not a 
bunk; a deep leather armchair, an elec- 
tric fan humming in the corner, a gleam- 
ing white private bath. What a contrast 
to the red clanging turmoil outside! 

I glanced around and stepped outside 
again. Down on the bottom of the hold 
half-naked men were shoveling the dregs 
of the cargo into heaps ready for the grab 
buckets. Aft, the hold was empty. 


HE last dribble of ore was shoveled 

into the last bucket. The last hatch 
cover rasped shut. The shovelers scram- 
bled down to the dock. The skipper 
barked the order to the mate to cast off. 
“Come on up,” the skipper shouted, 
beckoning me into the pilot house. 

The telegraph jingled. The Patrick 
McCorkell quivered; the red mountain of 
ore and the stacks of the smelter began 
to move past us. A bridge jackknifed up. 
We slid through it backward and backed 
on down the canal into 
Buffalo Harbor. Slowly 
two tugs swung our 600- 
foot length around. We 
headed out past the south 
breakwater. On our star- 
board towered the famous 
grain elevators of Buffalo. 

The skipper glanced at 
his watch. 

“Nine hours and forty 
minutes since we headed 
in past that breakwater. 
Pretty good for 12,500 


tons of ore.” 
We steered out into 
Lake Erie. Across the 


west ahead of us flared a 


salmon-colored sunset. 
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seemed three city blocks long at 27 
the dock, now, in open water, 
the unbroken sweep of eighteen 
hatch covers from forward to 
aft house looked positively half 
a mile long! 

The skipper glanced at the 
chart, gave the course to the 
second mate, then said: “Let’s 
go to chow.” = 

As we walked aft inside the 
low wire fence which takes the 
place of arail on a lake freighter, 
he remarked: 

“Last fall up on Lake Supe- 
rior we fellows up in the pilot 
house got cut off by heavy 
weather. We couldn’t get aft to 
get anything to eat and the cook 
couldn’t get for’ard. This deck 
here was one mass of ice a foot 
thick with seas bustin’ over 


every other minute. After two days we 
got desperate hungry. I didn’t want to 
order anybody else to take a chance, so 
I started out myself. Just as I got about 
here, a sea caught me and carried me 
clean across the deck and sat me astraddle 
of the fence on the other side. I grabbed 
fast and hung there. It pretty nearly 
pulled the fingers off my hands. When 
that sea passed, I crawled back to the 
pilot house.”’ 
How long before you got anything to 
eat?” 

“About another twenty-four hours,” 
he grinned. 


MES were stretching tarps over the 
hatch covers and clamping them 
down with wooden wedges. 

“Is all that necessary?” I asked, 
glancing at the blue mirror of the lake. 

“Anything can happen,” the skipper 
replied. “‘This here is one of the nasti- 
est corners of the lakes. It was right 
about here I had the biggest scare of 
my life. I was wheeling in the Augus- 
tus. The cap’s name was Detlifs. We 
were running for Buffalo with a load of 
wheat. A southwest snowstorm struck 
us. Right in the middle of the storm 
we saw straight ahead a sudden flash of 
fire through the snow. It was a steamer 
on fire, flame spouting up through her 
hatches and her deck houses all ablaze. 
We could see the fellows at the rail 
Screaming at us to take ‘em off. Detlifs 
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stuck his head out of the window and 
yelled to the mate: ‘Tell them fellows to 
jump aboard when I come alongside!’ 
Then he quickly grabs the wheel away 
from me and swings us up alongside the 
other boat. 

“Our sides grated together. ‘Jump!’ 
the mate yells. Those fellows hesitated a 
minute, then jumped. A couple of ’em 
slipped, but they got their hands on our 
fence and our fellows hauled ’em up. On 
we went.” 

The captain and I had reached the mess 





A freighter in the locks of the “Soo,’’ ready to be lowered. 
Millions of tons of ore pass through these locks each season. 


Weighted with ice 
after a trip on 
Lake Superior in 
December. Battles 
with freezing gales 
are all in the life 
of the hardy Great 
Lakes skipper. 


Left: The limestone 
carrier 
D. Bradley, long- 
est boat on the 
Great Lakes, and 
one of the finest. 
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room in the aft house, where, 


. 4 at the long table, engineers 


and oilers were devouring beef- 
steak and beans at a devastating 
pace. In another smaller room, 
next to it, firemen and deck 
hands were doing likewise. We 
-~, had a cotton tablecloth; they 
_& ate from oilcloth. That seemed 
to be the only difference be- 
tween the tables. 
“But that wasn’t all of it,” 
the skipper continued in a mod- 
erate tone. 


*“& FEW miles beyond the burn- 

ing boat,we saw another one 
anchored, blowing distress sig- 
nals. She’d anchored to ride out 
the blow, her anchors had drug, 
she’d banged her stern aground 
in shoal water, and knocked a 
hole in her. She was way down 
by the stern. We could see her 
fellows on deck yelling to us to 
take ’em off. Do you know 
what that man Detlifs actually 
did?” 

The captain looked at me 
inquisitively. 

“He swung round, headed up 
into the wind, and let go his 
anchors. Then he orders the 
mate to pay out the chain, more 
and more, letting us back nearer 
and nearer the other boat. I 
was scared and I guess every- 
body else was. If our chains 
broke or our anchors drug sud- 
denly, we’d smash into the other 
boat and go down with her. 
But Detlifs kept yelling: ‘Let 
out some more!’ So we drops 
back and back till our stern 
touches the bow of the other 
steamer, and her crew climbed over to 
us, safe! Then Detlifs rung full ahead, 
ups his anchors, and heads for Buffalo 
Light!” 

So already I had learned that those 
salt water men who quite often dismiss 
the Great Lakes as a string of placid 
mill ponds have another think coming. 

The following afternoon, having run 
the length of Lake Erie, we were heading 
northward up the Detroit River toward 
Lake Huron. The river was wide, but the 
channel angling among the islands was 
narrow, and it was ex- 
citing to stand beside 
the skipper and watch 
him handle the Mce- 
Corkell upstream, noting 
his quick knowledge of 
what was not on the 
chart, which side of the 
channel to hug to offset 
cross currents, how fast 
to put the wheel over at 
the turns so that our 
long stern would not 
strike the side of the 
dredged channel as we 
swung. We were one in 
an almost continuous 
procession of freighters 
headed upstream, some 
loaded with coal, but 
most of them light, 
meeting a solid proces- 
sion of laden carriers 
(Continued on page 152) 
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Bindin to Fly with Laney Brent 


“All right, buddy, Pg 
seid Enslow, “take 
her up. And don’t = 
forget where this field 7’ 
is, because I don’t want - 
to walk home. Go 
and do your stuff.” 


Photographs by 
D. Warren Boyer 


That front cockpit, 
empty of my best pal 
and severest critic, 
looked larger and 
emptier to me than 
a Zeppelin’s shed. 


. THRILL that comes once in a 
lifetime—your first solo! I’ve done it! 
It happened at my seventh hour and 
fortieth minute of instruction. That, 
I've learned, is a very fair average. 
Some students solo their fourth or fifth 
hour, but they are rare. Many students 
do not solo until their tenth. A few 
string iv out to their fifteenth hour. One 
of the girl students at Curtiss was not 
permitted to go up alone until she had 
had more than twenty hours of dual 
instruction. But this was not exactly fair. 
She had a wealthy father who instructed 
her instructor not to let her solo until 
he—her dad—gave permission. 

Randy Enslow, my instructor, told me 
about one student he had who did not solo 
until after his fiftieth hour. That student, 
Randy told me, was the smartest man on 
the ground he had ever met—and in the 
air, the dumbest! 

Major J. D. Coth, an R.F.C. ace with 
twenty-seven German planes to his credit, 
and now a Curtiss instructor, soloed in 
one lesson. That was how they taught 
flyers in the war. You went up for one 
ride with an instructor. Your one and 
only lesson lasted for.a half hour to an 
hour. When you came down, the instruc- 
tor stepped out and “turned you loose.” 
You took her up. Like being booted off a 

















dock, you sank or swam. How those poor 
fellows cracked them up! 

Every time a student, early in his solo 
stages, cracks up and kills himself, there 
is a great deal of talk about lengthening 
the period of dual instruction. Some in- 
structors insist that a student should not 
be permitted to solo until he has had at 
least fifteen hours of instruction. Others 
put the figure higher than that. 

The argument other instructors advance 
against late soloing is this: More than the 
man who has never flown can possibly 
realize, a student comes to depend on his 
instructor to pull him out of difficulties. 
It is such a comforting feeling to realize 
that he is in that front cockpit! But it isa 
bad habit. Particularly in making land- 
ings does the average student long to re- 
linquish the controls and let his instructor 
do it., 


HERE are moments, of course, when 

the most self-reliant student must be 
helped out of trouble. Example: More 
than once, with every ounce of self-con- 
fidence and enthusiasm in the world, I 
have become “wound up” in tight turns, 
not remembering in time that in the verti- 
cal bank my controls were crossed—that 
is, the rudder was acting as elevator, and 
elevators acting as rudder; and on the 


That First Solo Flight—It Brings 
a Thrill You Never Forget; and a 
Bigger One When You Try to Land! 


By LARRY BRENT 


very verge of a tail spin, my instructor 
would correct my mistake. Such occa- 
sions as these will arise in the course of the 
most confident student's instruction. But 
it is assumed that he will not attempt 
vertical banks or other tricky maneuvers 
in his first solo. 


TOLD, in a previous article, how my 

instructor “rawhided” me into de- 
veloping self-confidence—sitting in his 
cockpit with his hands behind his head 
while I overcame ground fright and brought 
the ship to land. Even if those first few 
landings were bad ones—and they were— 
he forced me to rely on myself. And more 
than anything that an instructor can do, 
a solo flight will build up a student's self- 
confidence. Therefore, say some instruc- 
tors, turn ’em loose early in the game. 

Most students do not know when they 
are to make their first solo. You are 
seldom told the day before: ““Tomorrow 
I am going to turn you loose. Have a 
good night’s sleep!” Some students 
might be able to sleep with that on their 
minds. I know I wouldn’t have slept a 
wink. 

But I was certain that the time was 
coming soon. My take-off was satisfactory 
to my instructor. My air work was 
rapidly becoming professional. And my 
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landings were improving. Sometimes I 
still tried to stretch out my glide, and 
sometimes, at the last moment, just be- 
fore the controls became sloppy in the 
leveling out, I became a little rattled and 
either pancaked or bounced—the result, 

tively, of leveling off too soon or 
too late. I had had some tail spins for the 
sole purpose of learning how to pull a 
ship out of a spin in case I ever found my- 


self in one. 


HEN, just when everything was going 
p peek a and my day-by-day improve- 
ment was perceptible—I went stale. It 
often happens. It is, in fact, the expe- 
rience of most students. You progress 
almost to the point at which you are 
ready to try out your wings for the first 
time alone—and one day you seem to 
have forgotten everything you have 
learned. You nearly knock the roof off a 
hangar on your take-off. You cannot 
come out of a turn without crabbing. 
And your landings are all but complete 
washouts. You bounce and you pancake. 

My period of staleness began five 
minutes after Randy Enslow, my instruct- 
or, paid me his first real compliment. He 
said: “‘ You’re coming along, kid. You’re 
going to make a flyer.” 

Then we went up for a lesson. Taxiing 
to the end of the field, I executed one 
ground loop. Well, a 
ground loop can hap- 
en to the best of 
flyers—if a puff of 
wind catches him nap- 
ping. I headed the 
ship into the wind, 
waited for my heat 
gage to climb up 
where it belonged, and 
gave her the gun. I 
noticed that my head 
didn’t feel clear, and 
I attributed it to my 
disgust at the ground 
loop. Then, as I 
pulled the stick back 
to lift the wheels off 
the ground, the 
ship didn’t seem to 
respond properly. I 
thought for a min- 
ute that I didn’t have 
enough flying speed. 














PUT the nose down 
a little, glanced at 
my tachometer — it 
registered 1,450 revs, 
plenty! —then pulled 
the stick back for 
a zoom over the 
hangars. Instead of 
clearing the hangars 
by the expected forty 
feet, I cleared them 
by about four. 
Randy looked back 
at me. It wasn’t ex- 
actly bad flying. If I 
had done it deliber- 
ately, it would have 
een reckless flying. 
And Randy holds no 
brief against reckless 
flying. 
I made the turn 
above the han 


gars, There was Randy, standing all alone on 
pulled the stick back the practice field, looking up at me. 
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I wasn’t merely thrilled at being up there alone, I was exalted. I felt like yelling and singing. The first 
few minutes of that solo flight were worth all the sacrifices and hard work in learning to be a flyer. 


again, and climbed. At about 
400 feet I straightened out and 
decided to try a few figure 
eights. The ship didn’t feel 
right. - Something, somewhere, 
was wrong. 

My first turn was all right ex- 
cept that I did not roll smoothly 
out of it. I came out of it with a 
jerk—and we went crabbing 
across the sky. Again my in- 
structor turned and looked at 
me. His gray eyes in the goggles 
were cold and inquiring. He 
jabbed his finger down toward 
the practice field and I swung 
the ship around toward it. He 
wanted me totry alanding. I tried 
it. When I cut the gun for the 
glide, I knew something was 
wrong, but I couldn’t figure 
out what it was. The whis- 
tling in the wires sounded 
wrong. I tried a steeper 
glide, then a thinner glide. 
Still the whistling sounded 
wrong. I could not find the 
right note. 


HEN I began leveling 

off, everything was 
still wrong. I made a pan- 
cake landing. Crash! We 
rolled along and stopped. 
Randy turned around and 
asked: “‘What’s the matter 
with you?” 

I told him I didn’t know. 

“Did you snap out of that 
turn on purpose?” 

“No. I tried to roll out.” 

“Did you crab on pur- 
pose?” 

‘*“No, I was trying to fly 
straight.” 

“You're stale,’’ was the 
verdict. “I’m going to keep 
you out of the air for a few 
days.” 

I felt humiliated, until I 


learned that it happened even to veterans. 
Some days you will fly better than other 
days. Some days, Randy once told me, he 
could not seem to teach anything. Stale- 
ness, I learned, may be caused by not 
enough sleep, too much nervous tension, 
stomach out-of order, dissipation—or it 
may simply happen, just as the same sort 
of thing happens to a golfer or a tennis 
player. Some day, suddenly, without 
apparent cause, you are off your form; 
you can’t make a good landing to save 
your neck. Because staleness may be 
caused by too much flying, most of the 
transport companies limit the monthly 
flying time of their pilots to from fifty. to 
sixty hours. 


ANDY kept me out of the air for 

three days. On the fourth, my stale- 
ness was gone. My take-off was all right. 
My air work was as good as ever—I 
rolled smoothly into and out of several 
turns, loose ones and tight ones. And I 
made a half dozen passable landings in 
the practice field. I knew that it was 
only a question of a little time before 
Randy would turn me loose. 

But it didn’t happen that day. Or the 
next. But the morning after my return 
to the air after my staleness, Randy said 
casually, when I met him at the “‘light- 
house” for my lesson: “‘I’d like to have 
somebody else go along with you today.” 


SSEN JORDANOFF, my first in- 
structor, was standing near by and 
Randy asked him if he would go up and 
see how he thought I was coming along. 
Jordanoff was free for the moment—and 
willing. I knew what this meant. Randy 
had enough confidence in me to turn me 
loose, but he wanted another instructor 
to take me for a check flight. 

So I went up with Jordanoff and, as on 
the previous day, my take-off, air work, 
and landings were satisfactory. Jordanoff’s 
hearty handshake after the flight seemed 
to indicate that he had no fault to find 
with me. After the check flight, I asked 
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Randy strolled back to the tail and tied his 
scarf to it. That scarf meant: “Beware! A 
rookie is at the controls. Give him room!”’ 


Randy when he would solo me. The ques- 
tion seemed to irritate him. He answered: 

“Maybe next week, if you don't go 
stale again.. We'll see.” 

Would it be tomorrow’ I looked at the 
sky: clear as a bell. Wind: a zephyr. I 
spent the rest of the day asking students 
and pilots about their solos; getting ad- 
vice. Chic Gaver, the school manager, 
gave me a little lecture on soloing. And 
Fred Becker, until recently a Curtiss in- 
structor, told me what to do in case 
things went wrong in the air. 


RED BECKER—Captain Frederick 

H. Becker—once had one of the nar- 
rowest squeaks I’ve ever heard of. He 
was testing a cabin plane which had dual 
controls. These controls were in the 
front seat side by side. Becker balanced 
the plane by placing a sandbag in the 
right-hand seat. He took the precaution 
of removing the clevis pin and taking out 
the stick on that side. This left nothing 
but the socket, which came up above the 
floor about six inches. 

Becker took off and started to climb. 
At an altitude of fifty feet, the sandbag 
slipped down and jammed in between the 
seat and the control stick socket. 

Down went the nose and down went the 
ship in a power dive. Becker cut the gun 
and kicked the rudder, so that when the 
ship crashed it was swinging around. It 
was a bad smash. Becker was thrown 
clear—and spent months in the hospital. 

I asked him why he had kicked the 
rudder. 

““When you know you are going to 
smash up,” he answered, “it is a good 
rule to have your ship revolving when you 
hit the ground. Bring it in as smoothly as 
possible, but have it revolving. If it’s a 
cabin plane, the smash will generally 
break up the cabin and throw you clear 
of the wreckage. If it’s an open plane, you 
will be thrown out of the cockpit and 
away from the wreckage. In case of fire, 
you have a better chance.” 


J WLLL admit that cakes of ice were 
A. crawling up and down my spine. I had 
convinced myself that flying wasn’t dan- 
gerous—that forethought and good judg- 
rent would pull me through anything. 
Lut once in a while I wondered. 

Becker's worst scare was having his 
ship catch fire at 14,000 feet. He came 
side-slipping down, thereby keeping the 
flames out of his face. He scorched his 
hands but was otherwise unhurt. 

Jordanoff told me of a similar expe- 
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Assen Jordanoff (right), my old instructor, 
shook hands with me after the check flight. 
He seemed to have no fault to find with me. 


rience. It was in the war. At 15,000 feet 
bis engine burst into flames. Jordanoff 
cut the gun, then turned the gas complete- 
ly off, and went down in a vertical dive. 
A few thousand feet above the earth, the 
fire burned itself out. He experimentally 
turned on the gas again. The fire was out 
and it stayed out. He flew to his air- 
drome, none the worse for his flaming ad- 
venture. Fires are rare occurrences now- 
adays. Modern engines are designed to 
prevent them. 


ASKED Jordanoff about soloing. He 

soloed when he was fifteen and had 
forgotten all the sensations but the ten- 
sion of cutting the gun for the glide to his 
first solo landing. That moment, he said, 
almost turned his hair white. 

I slept badly that night. Before turn- 
ing in, I spent at least two hours on the 
edge of my bed using the old broomstick 
handle for an imaginary control stick. 

Next morning, 
just before we took 
off from Curtiss 
Field, Lasked 
Randy if today was 
the day. He an- 
swered: “Don’t be so 
impatient.” 

**But Id like to 
know.” 

“Throttle down, 
kid, throttle down. 
When you're good 
enough to solo, I'll 
solo you. Let me see 
you make some 
landings that won’t 
dislocate my jaw.” 

I took off, made a 
few turns over the 
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field, straightened out, and flew to the 
practice field. At 500 feet I cut the motor 
and started to glide. I made a fair land. 
ing. He told me to do another. I took off, 
circled the field, and brought her down 
again. Pretty good. 

“Try another one.” 


I DID. Another pretty good landing, 
We rolled to a stop. Then the hair on 
the back of my neck began doing things, 
Randy was climbing leisurely out of his 
cockpit. He was grinning slightly. Not 
much. Slightly. But I know Randy’s 
grins. This one was bad news. At least, 
it was at the moment. He glanced care- 
lessly up at the sky. He ran his eyes along 
the fuselage. Then he strolled back to the 


. tail—and tied his scarf about it. 


There was no longer any room for 
doubt. That scarf on the tail meant: 
““Beware! A rookie is at the controls! 
Give him plenty of skyroom, boys!” 

Randy strolled back from the tail and 
looked up at me. It seemed to me he was 
a little pale. . 

“All right, buddy,” he said. “Take 
her up. And don’t forget where this 
field is, because I don’t want to walk 
home. And don’t get rattled when you 
cut your gun. Take it easy. Use your nut. 
Do your stuff.” 

It was casual. Altogether too casual. I 
was about to take my own precious life in 
my own dumb hands. For the first time 
I was to take an airplane up alone—and 
there wouldn’t be any Randy there to 
pull me out of trouble! 


UT I didn't hesitate. I gave her the 
gun. I looked up and to right and 
left to make sure that all was clear. The 
ground was slipping by. The controls 
lost their sloppiness. That front cockpit— 
That front cockpit, empty of my best 
pal and severest critic, would look, other 
students had told me, as large and as 
empty as the mouth of a hippopotamus 
at feeding time. They were wrong. It 
looked larger and emptier than a Zep- 
pelin’s shed. 
But I wasn’t scared. It almost scared 
me to realize how unscared I was. I had 
expected to be terrified. Well, that came 
a little later. But I wasn’t scared on the 
take-off. I was surprised at the lightness 
of the ship with Randy out of it. It seemed 
to me that no pull at all on the stick took 
her off the ground. I climbed. 
I banked and turned. Five hundred 
feet below and (Continued on page 156) 





aye 


Gently I pulled the stick back. And gently I sat her down— 
on three points! Well, I had soloed. I wasn’t a rookie now. 
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Plans to Move Homes by Airship 
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JOHN E. LODGE 


CENE: Any American city. Time: 
1979. 
Action: A family is leaving on 
vacation. Over the house hovers a 
huge dirigible. Cables are lowered and 
made fast and away sails the airship, the 
dwelling dangling below with its occu- 
pants undisturbed! At the seashore, the 
house is lowered and anchored to a twelve 
foot square concrete foundation. On the 
return to the city the process is reversed. 
That such an amazing performance may 
actually be a commonplace occurrence 
fifty years hence is the prediction of 
Richard Buckminster Fuller, well-known 
Chicago architect, who has designed a 
startling “‘thermos bottle” home in 
which the floors branch from a central 
mast like the limbs of a tree. 
The structure is hexagonal in 
shape, like the pagodas of the 
Orient. The central tower, or 
mast, is formed by a tripod of 
duralumin tubes set firmly in a 
concrete foundation. The floors 
are suspended from this mast by 
wire cables similar to those used in 
airplanes. These cablesrunthrough 
the walls, making them rigid. 


UT what would happen if a 

strong wind struck such a 
house? The architect replies that 
tests have convinced him that such 
a structure, rooted in concrete, 
could withstand any wind up to 
1,000 miles an hour. 

Two thin sheets of casein, the 
material used in molding fountain 
pen barrels, with a vacuum be- 
tween, are to form the walls of 
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the unique dwell- 
ing. The casein, 
which is_ trans- 
lucent, will let in 
-the sunlight; and 
the vacuum will 
insulate the build- 
ing from outside 
heat and cold. At 
night, the house 
will be illuminated 


MeDERRICK from electric bulbs in the central 
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Plan of ‘“‘thermos bottle’’ house with moored 
airship. Inset upper left: draft-proof door. 








R. B. Fuller, Chicago architect, and model of tower home ke 
says can be produced for $3,000 and erected in one day. 
Rooms are triangular, and their casein walls admit sunlight. 


tower, the light being spread to all the 
rooms through prisms, mirrors, and 
the translucent casein ceilings. Be- 
cause the vacuum walls make the 


4 
. SUPPORTING house a huge “‘thermos bottle,” Fuller 
Leh WALLS RIGID. Proposes to use the waste energy of the 


electric lights to furnish heat. Both 






‘w/) Cae heat and light will be controlled 


ROOMS AROUND 
f ELEVATOR through shutters. 
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RACTICALLY everything in the 
house, including most of the furni- 
ture, will be of casein “‘glass” or alumi- 
num, except the floor covering, which will 
be a rubberized material inflated with air. 
Doors are replaced by curtains which look 
like silk but which are really rubber cov- 
ered with silk. They slide up and down in 
T-shaped slots cut into the door jambs, 
into which their edges fit. Upon pressure 
of a button, the curtains are instantly 
inflated, effectively sealing the opening. 
Ventilation will come from the top of 
the tower. Fresh air is forced down 
through a filter and drawn off by suction 
at the bottom of the walls. Each house 
would be an independent unit, with 
separate power, lighting, and sewage 
facilities. In a_ six-room house, the 
ground floor would provide space for the 
family automobile and airplane. On the 
second floor would be the living 
quarters, reached by a_ small 
elevator running through the 
central tower. The top floor would 
serve as a roof garden. 
In mass production, Fuller 
estimates that such homes could 
be produced with all modern 
conveniences, such as pneumatic 
beds and sofas; electric. stove, 
dish washer, and clothes washer; 
built-in radio, etc., to sell for as 
little as $3,000. Moreover, the 
-house might be delivered and 
“planted” in a single day. 
Larger structures—twelve-deck 
apartment houses, tall office build- 
ings, tower garages—can be built 
on the same plan, Fuller declares. 
Such an apartment building, with 
swimming pool, sky promenade, 
and dirigible landing platform, 
is portrayed here by our artist. 
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Our artist’s portrayal of the new Japanese airplane carriers Kagiand Akagi in action. 


smoke and fumes from the landing decks. 


By KARL VOOGHT 


WO strange warships, with huge 
funnels curling down toward the 
water like elephant’s trunks, 
recently joined the Japanese 
Navy. They are the latest air- 
plane carriers, the Kagi.and the Akagi. 
With them the problem of keeping smoke 
and fumes from the engines away from 
the landing platform on the upper deck 
was solved by using the down-curving 
“trunks” in place of upright funnels. 

On-both sides of the Kagi these queer 
funnels extend nearly half the ship’s 
length, turning outward near the stern 
to belch forth black clouds of smoke that 
increase the density of smoke screens 
laid about the war vessel. The Akagi 
differs in that both its funnels are 
brought out on the starboard side and 
only one curves outward and downward. 
The other is upright. 

When smoke is pouring from an upright 
funnel, a plane carrier has to be maneu- 
vered so the wind blows the cloud away 
from the deck. Otherwise pilots of battle 
planes have difficulty in seeing to land. 
The trunked funnel will allow the latest 
airplane mother ships to steam ahead 
irrespective of the wind’s direction. 

The 91,000-horsepower Kagi can carry 
its sixty fighting planes at a speed of more 
than twenty-five miles an hour. The 
Akagi is slightly longer and narrower. Her 
upright funnel will be used under ordi- 
nary steaming conditions and the “trunk” 
when airplanes are in flight. 


New Sources of Gasoline 


| ip a ene ramen was started recently 
at the refinery of the Standard Oil 
Company of New Jersey, at Bayway, 
of a unit to be known as the “hydro- 





plant,” which, when completed, will be 
devoted to the hydrogenation of pe- 
troleum products to produce new supplies 
of gasoline. 

The building of this new unit marks 
the first step in what experts believe will 
develop into a revolution of the oil 








How Much Do You Know 
About Plumbing? 


EST your knowledge with 

these questions, chosen from 
hundreds asked by our readers. 
Answers are on page 142. 


1. What is the best way to 
clean a clogged drainpipe? 

2. When you shut off the 
water why is there a knock- 
ing sound in the pipe? 

3. What are the relative ad- 
vantages of steam and hot 
water heating? 

4. Why do they put so many 
apparently useless kinks in 
drainpipes? 

5. Where can I get a filter 
that will take all germs out 
of the water? 

6. Should I drain the water 
out of my hot water heat- 
ing system in summer? 

7. Which is better, an instan- 
taneous gas hot water sup- 
ply or the storage system? 

8. How much more does it 
cost to pipe a house with 
brass? Is it worth it? 

9. What is the best way to 
use the heat of the furnace 
to get a hot water supply? 

10. Why is it that every time 
[light the gas water heater 
it pops back? 
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News 


Strange down-turning funnels divert 
A naval plane is seen laying down a phosphorus smoke screen behind the vessels. 


industry. Conservation of enormous 
quantities of petroleum will be the prin- 
cipal effect of the new process, applica- 
tion of which is said to result in the 
production of 100 percent of gasoline 
from every barrel of oil! At present, an 
average of only forty percent is obtained 
by the cracking process—the breaking 
up of crude petroleum into its constituent 
parts by the application of heat and 
other methods. 

The hydrogenation process, invented 
by German scientists and developed by 
American chemical engineers, employs 
hydrogen under high pressure and a 
catalyst—a chemical promoting the reac- 
tion of other chemicals without being 
itself affected. Through it, the heavy fuel 
oil and other residue, known as “ends,” 
left heretofore after refining, can now be 
converted into gasoline. 


UT this is not the only chemical 
magic recently devised to solve the 
problem of an ever-dwindling oil supply 
and a demand for gasoline that grows by 
leaps and bounds. For some time, 
synthetic gasoline made from soft coal 
has been produced profitably in Germany 
through a process invented by Dr. Fried- 
rich Bergius, of Heidelberg. Briefly, the 
method consists of breaking up the coal 
into small grains, mixing it with a small 
quantity of crude oil or tar and a catalyst 
in a strong cylinder, and passing over It 
water gas under apressure of 3,000 pounds 
to the square inch and at a temperaiure 
of 1,472 degrees F. Last year, 70,000 
tons of gasoline were obtained by this 
process at the Leuna plant of the Ger- 
man Dye Trust, and this year a total 
production of 250,000 tons is expected. 
The substitution of alcohol for gasoline 

is another suggested means of averting a 
motor fuel famine. Some experts, how- 
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ever, oppose the idea, pointing out that 
engines start badly on alcohol and that 
it does not produce as much energy as 
gasoline. Another objection, that alcohol 
cannot be produced in sufficiently large 
quantities, is answered by chemists who 
have demonstrated that all sorts of waste 
material, including straw, cornstalks, pea 
vines, and cotton plant wastes, can be 
converted into alcohol. 

In Scotland, petroleum has been pro- 
duced for some years from shale. As 
vast quantities of this stratified rock 
formation are found in Colorado, Utah, 
and other western states, shale may prove 
one of America’s chief future 
sources of oil. 

Natural petroleum was formed 
from plant materials buried in 
rocks for thousands of years and 
also from the remains of ani- 
mals, fish, shellfish, and a mul- 
titude of microscopic creatures. 
Both gasoline and kerosene are 
obtained by heating crude pe- 
troleum. 


Where the Comets 
Come From 


HAT comets are not mem- 

bers of the original solar 
family, but children adopted 
from starry space by the sun at 
a very advanced age, is the 
theory recently supported by Dr. N. T. 
Bobrovnikoff of Lick Observatory. Most 
astronomers have assumed that comets 
were born much in the same manner and 
at the same time as the earth and other 
planets when, a billion or so years ago, a 
wandering star nearly collided with and 
partially disrupted our sun by its tremen- 
dous gravitational force. The planets are 
probably condensed fragments of the 
catastrophe, while the comets and meteors 
were supposed to be the lighter portions 
of the ejected material. 

The head of a comet, very likely, con- 
sists principally of meteors, rock, particles 
of dust, and large quantities of gas, 
causing its customary hazy appearance 
when far from the sun. As a comet nears 
the sun its brightness increases enor- 
mously. The output of gas, distilled from 
the solid matter, is greatly increased by 
the solar warmth. From time to time 
explosions occur within the nucleus; jets 
of gas are shot from the comet’s head and 
go to form the tail. The intense rays of 
sunlight act on these minute ejected 
particles much as a high wind on smoke. 
They stream out in a long train, not in 
the comet’s wake, like exhaust gases from 
a motor car, but literally blown away 
from the sun by the force of light pressure. 
Thus, as a comet swings around the sun, 
the tail may actually precede the head. 


R. BOBROVNIKOFF finds, from 
studying the brightness of comets, 
that they cannot be much more than a 
million years old. If this be true, how 
and where did the sun obtain its cometary 
horde? Dr. Bobrovnikoff points out that 
a million years ago our solar system was 
some seventy light-years distant from its 
present position, in the general direction 
of Orion, where extended nebulous 
regions are plainly visible. Some time in 
the past few million years, the sun 
passed through this nebulous space and 
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probably captured its comets in transit. 
Our comets, therefore, may once have 
formed part of the nebulous Orion 
regions, the most brilliant part of which 
is shown in one of the accompanying 
illustrations. 

After all the gases and dust are driven 
from the head by the action of light pres- 
sure at successive returns to the sun, a 
comet is reduced to little more than a 
swarm of meteors. The Asteroids, a group 


The Rordamis comet, as seen on July 13, 1893. 
The queer knotted and broken appearance of the 
tail is due to a series of explosions of the nucleus. 


of minor planets that lies between the 
orbits of Mars and Jupiter, Dr. Bobrov- 
nikoff suggests, may be extinct comets 
rather than fragments of an exploded 
planet or meteoric material that failed to 
condense into a planet. 


Riding Rainbow Trains 


ESPLENDENT in blue and gold, and 
with all of its working parts finished 

in glittering chrome nickel like a custom- 
built automobile, the locomotive of the 
Blue Comet, a new high-speed train 
running twice daily between New York 
and Atlantic City, astonished travelers 
recently when it was put into service by 
the Central Railroad of New Jersey. The 
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The famous Halley’s comet, photo- 
graphed in June, 1910, moving tail first. 
The latest theory is that a million years 
ago this and other comets were stolen 
from far-distant space by our sun as it — 
passed through the starry region of the 
great Orion nebula, shown at the left. 


cars themselves resembled rolling 
boudoirs in their delicate decora- 
tions of cream and azure! 

Taking a leaf from the style- 
book of the automobile industry, 
the railroads are going in for color 
in their passenger equipment. 

The locomotives that pull the 
Minute Man Express of the 
Boston & Maine between Boston, 
Mass., and Troy, N. Y., are won- 
ders of modernistic design. The 
passenger engines of the Baltimore 
and Ohio are far from dull in their 
Pullman green with plenty of red 
and gold striping. The fast pas- 
senger express of the Chicago 
Great Western, running daily 
between Rochester, N. Y.; and 
St. Paul and Minneapolis, Minn., 
is a dazzling vision of red and 
gold from stem to stern. The 
principal trains of the Wabash 
and the Chicago and Alton be- 
tween Chicago 'and' St. Louis 
thunder through way stations like streaks 
of red-and-brown and blue-and-gold. 

Gayly caparisoning the iron horse and 
robbing the rainbow to brighten up the 
coaches it pulls is, however, not a new 
notion. Though the first locomotives of 
John Stevens, Peter Cooper, William 
Norris, and Matthias Baldwin were 
crude and ugly, toward the middle of the 
nineteenth century the engines became 
things of beauty as well as of power. The 
pioneer in the field of designing hand- 


.some locomotives was William Mason, of 


Taunton, Mass. Other locomotive build- 
ers followed his example. About 1850 
they conceived the idea of adding color. 
Locomotives glowed in purple, red, yel- 
low, and blue, and the gay surfaces 
were richly embellished with scrolls and 
other decorations. Blank spaces were 


filled in with landscapes, elk and buffalo 
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US. BUREAU OF FOREIGN € DOMESTIC COMMERCE 
‘The new flat map of the world, showing continents and seas in their 
true proportions. Comparison with the familiar Mercator map at 
the right shows how distorted has been our picture of the world. 
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The distorted Mercatcr projection, designed in 1538 and studied i1 
schools ever since. Sizes of countries and geographic relations 
are grossly inaccurate. North America, for example, appears twice 
the size of South America. Actually they are about equal in area. 























heads, and even portraits of politicians! 
But some years later there came a 
reaction.to the other extreme—black. Bril- 
liant hues on railroad cars were retained a 
little longer. The coaches of the New 
York Central & Hudson River, first a 
bright yellow, changed to a deep red 
before they finally adopted the dull Pull- 
man green. For many years, the New 
York Central and the Lake Shore jointly 
ran an express from New York to Chicago 
which was painted a creamy white. 


The World Map Corrected 


HERE are so few places which have 

not been explored that we take it for 
granted that our maps give us an accu- 
rate picture of the world, yet nearly 
everyone has a very distorted idea of the 
sizes of most countries and their geo- 
graphical relations to each other. The 
blame lies in the map of the world which 
we studied in school and which children 
still study. This map was originally 
designed by Gerardus Mercator in 1538, 
and is known as the Mercator projection, 
or system of showing the world on a flat 
surface. It gives us a pretty but grossly 
inaccurate picture. Alaska, for instance, 
stands out like a continent, and yet it is 
only about three fourths as large as that 
portion of the United States east of 
the Mississippi. The United States 
appears twice as large as Brazil, 
although it is smaller. North Amer- 
ica is shown as twice as. large as 
South America, though they are ap- 
proximately equal in area. Green- 
land is shown as being larger than 
Australia, and yet Australia is more 
than three times as large as Green- 
land. Quite a difference! 

Recently the geographic section of 
the Bureau of Foreign and Domestic 
Commerce of the U. S. Department 
of Commerce completed a correctly 
proportioned flat map of true areas 
and distances—the result of five 
years work by experts. One look at 
this new map, reproduced above, 
reveals how false are our ideas of the 
sizes of many countries. 

The trouble with the Mercator 
map is that it was designed as a chart 
for sailors rather than as an accurate 
picture of the world. 

Its principle and the reason why 
it is so distorted can be explained by 
a familiar example. If you painted 
the map of the world on a toy balloon 
you would have a fairly accurate 








globe. If you were to slit that balloon 
from top to bottom on one side, the result 
would be a flapping piece of rubber. 
Suppose you stretch that torn balloon 
until it makes a flat rectangle. It takes a 
lot of stretching at the top and bottom 
and almost none at the middle, or equa- 
tor. The pictures of countries near the 
two poles have become distorted out of 
all proportion to their real size, even 
though the equator line remains the same 
length as before. Your flat rectangle of 
rubber would look much like a Mercator 
projection. 

The new map is made somewhat as 
though you split your balloon from top 
to. bottom but then made two slits up 
and down into the Pacific and two slits 
up and down into the Atlantic, afterward 
spreading it on the table without stretch- 
ing. Looking at it, you get an idea of a 
flat surface and you are not deceived as 
to the size of any territory. 

Every square inch on the new map 
stands for exactly the same number of 
square miles as any other square inch. 
Distances along the lines parallel to the 
equator are accurate and true to scale. 
So also are distances on each vertical 
meridian that extends through the cen- 
ter of a continent. There is some slight 
distortion in distances elsewhere on the 





The newest X-ray apparatus, completely insulated to 
protect both operator and patient from electric shocks. 
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map, but it is vastly less than on the 
Mercator projection. Lines are so ad- 
justed that land areas are especially 
close to accuracy. 

Geographers who have examined the 
new map have predicted that it will take 
the place of the old map in all things 
except for navigation. 


X-Rays Made Shock-Proof 


NEW type of X-ray apparatus, 

recently installed at the Neurolog- 
ical Institute in New York City, is com- 
pletely insulated in oil and all overhead 
high-voltage wires have been eliminated. 
These improvements are said to make 
accidental electric shocks to operators or 
patients impossible. 

In the thirty-four years that have 
elapsed since William Réntgen, Ger- 
man physicist and father of the X-ray, 
accidentally discovered that these vibra- 
tions of the ether could penetrate solid 
matter, their use in hospitals and clinics 
has become almost universal. This latest 
refinement in the apparatus that produces 
them will further increase their value to 
suffering humanity. 

All ether waves, including X-rays, 
radio waves, light waves, and heat 
waves, are alike except for length. Radio 
waves are the longest known. Then 
come those producing heat, and; in 
descending order, light waves, the 
waves of ultra-violet light, and those 
of the X-rays. 

Some X-ray waves are so short 
it would require more than two tril- 
lion to make an inch! Even the 
longest are so infinitesimal that there 
are fifteen million to the inch. Other 
and more powerful rays of recent 
discovery, such as the Millikan rays 
and the cathode rays, are shorter even 
than X-rays. 


A THE Watertown Arsenal, in 
Massachusetts, a mighty X-ray 
machine has been developed which 
is said to take pictures through four 
and a half inches of steel. 

The question whether X-rays can 
affect people some distance away was 
presented in an unusual lawsuit in 
France, a short time ago. Two people 
living near aclinic where X-rays were 
in daily use declared they had con- 
tracted cancer from constant irrita- 
tion caused by the ether vibrations. 
They claimed that the rays pene- 
trated through the patients, through 
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Ailing children riding on moving platform through 
the new ultra-violet ray cabinet which treats 200 
an hour. At the right: a young patient in his 
wheel chair having a “‘sun bath’’ in the cabinet. 


the walls of the clinic, crossed the street, 
and entered through the walls of their 
dwelling. A committee of physicians 
and scientists decided that the rays could 
not menace persons at such a distance. 


Sunshine by the Wholesale 


O THE delight of numerous small 
patients, the Chicago Municipal Tu- 
berculosis Sanitarium a few weeks ago 
installed a new kind of ultra-violet ray 
cabinet capable of treating about 200 
children an hour. The feature of the 
machine is a moving platform, like an 
escalator, on which sick children are 
placed in their wheel-chairs and driven 
automatically through the narrow space 
between the cabinet’s walls to which the 
powerful ultra-violet lamps are attached. 
The new device, the first to make 
mass treatment with artificial ultra- 
violet light possible, is the latest indica- 
tion of the esteem in which “man-made 
sunshine” is held by the medical pro- 
fession as a curative agent. : 
In 1921, physicians discovered that 
the ultra-violet rays of the sun were a 
remedy for rickets in children. Shortly 
afterward, various types of lamps pro- 
ducing the health-giving rays were 
developed. Of late, so-called “sunlight 
lamps” or “health lamps,” supplying 
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artificial sunlight, have become popular 
in the home. The two principal types are 
the “mercury vapor’ lamp and the 
“carbon are.” The mercury vapor lamp 
produces energy approximating in qual- 
ity the invisible ultra-violet rays of sun- 
light that lie beyond the infra-red, or 
heat-giving, rays in the spectrum. The 
carbon arc, on the other hand, produces 
an imitation of all of the rays of the sun 
and, according to the U. S. Bureau of 
Standards, is the closest approach to real 
sunshine. The mercury vapor lamp is 
used most in hospitals, while the carbon 
arc has found much favor for family use. 

An ingenious device called a “dosage 
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meter” to determine and control the 
strength of artificial ultra-violet rays was 
developed recently by Dr. H. C. Rent- 
schler, of the Westinghouse Lamp Com- 
pany. The invention operates by means 
of uranium, the rare element which is 
sensitive only to the action of ultra-violet 
light, and a photo-electric cell. It enables 
physicians for the first time to regulate 
the intensity of the rays with precision. 


After Two Million Years 


ECENT excavations in Santa Barbara 
County, Calif., near the town of 
Lompoc, brought to light a veritable 
“‘grab bag” of prehistoric oddities, among 

them thousands of fossilized fish, such as . 

the flounder shown below; also an extinct 
species of duck, and parts of a mammoth 

and of a whale. 

The flinty earth in which these fossils 
are embedded was no less curious. 
Examined under the microscope, it was 
found to consist of innumerable skele- 
tons of tiny aquatic organisms called 
diatoms—amillions of them to the 
square inch. The medley of fantastic 
shapes, sizes, and designs suggests an 
assortment of snowflakes and confetti. 
More than 200 varieties have been 
found at Lompoc, all of them chem- 
ically related to the opal, which is a 
hydrated silica or flint. 

Of more than 10,000 known forms of 
diatom, there are two general types, 
those inhabiting shores and shallow 
bottoms of oceans, lakes, and streams, 
and those of the free-floating type 
which move on or near the surface. 
As the diatoms die they sink to the 
bottom, and in the course of time large 
accumulations are built up. 

The Lompoc deposit originated from 
diatoms which lived in the sea. It was 
laid down during the Miocene Era, 
about two million years ago. After the 
deposit was formed, upheavals of the 
earth’s surface raised it above sea level. 
The total thickness ranges from 800 to 
1,400 feet, over an area of 2,000 acres. 

This deposit of silica is used in a num- 
ber of industries, the material produced 
from the Lompoc deposit being known 
commercially as Celite. Because of its 
porous character, due to its large number 
of air cells, it is used in powdered form as 
an aid in the filtration of a variety of 
food products. Other uses are in the 
manufacture of heat-insulating mate- 
rials, and, finely pulverized, as a work- 
ability agent in Portland cement con- 
crete, where it insures greater uniform- 
ity, strength, and water-tightness. 





Three greatly magnified 
banded diatoms. Deposits 
of the microscopic skeletons 
are being used commercially. 


Fossilized skeleton of a flounder found among 
diatoms in deposit near Lompoc, Calif. Two 
million years ago this fish swam in a sea 
which upheavals have changed to dry land. 


A diatom of the round or 
diatoms, microscopic sea crea- disk type, magnified hundreds 
tures. Millions of them can of times, showing the many 
crowd into one square inch. air cells in its structure. 


Highly magnified skeletons of 
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Pilots, photographers, and mechanics of the Alaskan aerial survey, with one of the four amphibian 
planes from which they are mapping thousands of square miles of wilderness in southeastern Alaska. 


OR more than two months the 

ancient quiet of mighty forests in 

southeastern Alaska has been dis- 

turbed by the roar of four amphib- 
ian planes systematically criss-crossing 
thousands of square miles in that district. 
High above precipitous crags, expert 
aerial photographers have been recording 
the secrets of a coastal region so rugged as 
to make mapping by ground methods al- 
most impossible. 

With the airplane tender Gannet and a 
140-foot barge as a base, the planes have 
spent weeks taking pictures of little 
patches of land which, when pieced to- 
gether by the Geological Survey at Wash- 
ington, will result in the first really 
accurate maps of the region. 

The expedition, known as the Alaskan 
Aerial Survey Detachment, is continuing 
work begun in the summer of 1926, 
when three Navy planes took some 17,000 
photographs of 10,000 square miles of 
territory. Patching those photos to- 
gether like a gigantic cut-out puzzle, 
Government draftsmen constructed a 
map that has contributed greatly to our 
knowledge of the “Panhandle,” as the 
region is known. Information obtained 
at the time also proved of great value to 
the Forest Service in pointing out distri- 
bution and extent of forests and available 
water power. It is said that the survey 
of 1926 advanced the wood pulp indus- 
try in southeastern Alaska by several 
years. 

For nearly thirty years the Geological 
Survey has carried on topographic map- 
ping in Alaska, yet in that time less than 
half its vast area has been covered. The 





two aerial expeditions have accomplished 
in half a dozen months what otherwise 
would have taken many years of laborious 
effort. 

Surveying an extensive area from the 
air requires a systematic plan for taking 
the photographs and matching them to- 
gether into a complete, unbroken photo- 
graphic map. Elaborate flight charts are 
prepared in advance, showing the parallel 
lanes to be traversed by the planes. 
An altitude of 10,000 feet was adopt- 
ed in the Alaskan surveys, giving the 
photographs a scale of one inch to 
1,666 feet on the ground. In record- 
ing each small division of territory, 
three photos are taken simultané- 
ously; one straight down, one at an 
angle to the left, and one at an angle 
to the right. Each set of three rep- 
resents an area of about eleven 
square miles. Proper timing between 
exposures allows for an overlapping 
of the photographs—-sixty percent in 
the direction of flight and twenty-five 








Prospectors Desert 
Dog Teams for Wings 
as Planes Chart the 
Northern Wilds and 
Open Land of Wealth 


By 
JAMES M. NELSON 


percent to the sides, giving plenty of 
landmarks to aid the map makers in com- 
bining the many photos. 

Each plane’s crew consists of a naviga- 
tor, pilot, and photographer. The pilot’s 
job is to keep his plane on the designated 
flight lane, at the proper altitude, and on 
an even keel. The navigator keeps a 
constant check on the pilot, signaling 
directions to him by means of electric 
lights set in a panel. The camera alone 
occupies the photographer’s attention. 


HE present expedition has _ been 

photographing the islands of Kuiu, 
Chicagof, and Baranof, as well as several 
thousands of square miles on the main- 
land. 

Map making is only one of a dozen 
services the airplane is performing in 
Alaska, and all developed since 1920. In 
the summer of that year Capt. St. Clair 
Streett led a band of U.S. Army flyers on 
an epoch-making flight from New York 
to Nome, Alaska, blazing an air trail over 
trackless wildernesses. Soon afterward 


business men of Alaska purchased a plane 
to see if commercial flying would prove 
practical there. 


They selected as pilot 


















Fueling the plane in which Noel 
Wien completed his remarkable 
2,300-mile flight from Fairbanks, 
Alaska, to Cape North, Siberia, 
and return—the first round-trip 
flight between America and Asia. 
The map shows the course he took 
in carrying food supplies to a 
fur-trading ship that was caught 
in the ice off the Siberian coast. 
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Carl Ben Eielson, a young high school 
science teacher at Fairbanks, Alaska, and 
former war flyer. It was this same Eielson 
who piloted Sir George Hubert Wilkins 
on the first flight across the Arctic ice from 
Point Barrow, Alaska, to Spitsbergen. 
Eielson’s pioneer commercial flying was 
so successful and interest in aviation grew 
so rapidly that today a network of air- 
ways spreads across the country. Fifty- 
seven airports are maintained in summer, 
and with skiis on planes in winter any 
smooth stretch of snow or ice becomes 4 


landing field. 


NE planes in Fairbanks maintain 

regular service to remote points of 
the territory. One aviation company 
there is headed by Noel Wien, who not 
long ago completed a hazardous 2,300- 
mile flight to Cape North, Siberia, and 
return, the first round-trip flight between 
the Western Hemisphere and Asia. 
Carrying half a ton of food supplies for a 
fur-trading ship caught in the ice off the 
coast of Siberia, Wien returned to Fair- 
banks four days later with $150,000 worth 
of white fox furs which otherwise would 
have remained on shipboard until the 
ice broke up. 

So successful was this flight that fur- 
trading companies are considering further 
flights to Siberia to bring back sable and 
squirrel pelts. The Soviet government 
also is negotiating with Wien to carry 
provisions to Wrangell Island, where a 
group of colonists have been isolated for 
three years. Thirty men and two women 
were last reported on the island. 

Throughout Alaska and Canada pros- 
pectors and mining companies have been 
quick to take to the air. Maintaining base 
camps in cities or towns, they fly to their 
diggings, completing in a few hours 
journeys that would take dog teams 
several days. The Canadian 
Department of Civil Aviation 
estimates that planes flew 
630,000 miles over the north- 
land in mining transportation 
and exploration last year with- 
out a casualty. In that same 
period at least forty-two pros- 
pectors, using old-time meth- 
ods of transportation, lost their 
lives. 

One large Canadian com- 
pany engaged in aerial explora- 
tions for minerals maintains 
three big camps in the north, 
each stocked with food for 
two years, and _ twenty-six 
bases where gasoline and oil are 
cached. Some individual pros- 
pectors fly their own planes. 





Encountering the icy blasts of the North, flying gold hunters build Eskimo snow houses about their 
airplanes to keep the motors warm. These big monoplanes are engaged in mining exploration. 
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Amphibian planes of the Alaska survey expedi- 
tion setting out for the North from Seattle, 
Wash. At left is Joseph Haase, chief photogra- 
pher of the expedition, with his aerial camera. 


Many free lance flyers carry passengers 
and freight to all parts of the northland. 
Some of the sealing ships carry along 
planes to do their scouting. Until re- 
cently a lookout from the masthead was 
the only means of sighting seals, and 
whole herds often were overlooked. 

One of the greatest services the airplane 
is performing is that of bringing the 
outside world to communities hitherto 
isolated from civilization. Regular arriv- 
als of fresh food and news of the day have 
given the prospector a-new life. The 
drone of the airplane motor means some- 
thing far more important, too, because in 
all interior Alaska there are no physicians 
except at Fairbanks. From this center 
planes carry serums and medicine to far- 
off communities, or return with prospec- 
tors requiring hospital attention. 


HE airport at Fairbanksis the finest in 

the territory. It has two runways, each 
more than 2,000 feet long and 400 feet 
wide. It is the only illuminated airport in 
Alaska, The Government recently estab- 
lished a weather bureau in that city, 
adding greatly to flying safety. Previ- 
ously pilots had been forced to rely on 
private advices of Army Signal Corps 
observers scattered about the territory. 
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Men in the 


HEN you travel by 

train, use the elevated 

railway in New York, 

or take a steamer for 

Europe, your life and 
limb all along the way are safe- 
guarded by automatic signal lamps 
and lighthouses designed by a 
scientist who for almost seventeen 
years has lived in total darkness. 
Dr. Nils Gustav Dalen, Sweden’s 
greatest inventor, lost his eyesight 
in alaboratory explosion in Septem- 
ber, 1912. Two months later, he 
was honored for his contributions 
to science with the Nobel Prize in 
physics. 

The “Scandinavian Edison” has 
not permitted his blindness to diminish 
his usefulness. Day after day, from a 
brightly lighted office in a suburb of 
Stockholm, he directs the far-flung 
activities ‘of the International Gas Ac- 
cumulator Company, of which he is the 
head. Besides, he continues his scientific 
experiments. And though sorely afflicted, 
this man of almost sixty manages to 
keep cheerful. His hobbies are the 
theater, the opera, and his radio. 

He started inventing when he was a 
boy of fourteen, living with his parents 
on a small farm. Young Nils had to rise 
early and help in the fields. But he found 
it difficult to wake up and, in addition, he 
had somehow developed fondness for a 
cup of hot coffee in 
bed! So he rigged 
up a fantastic con- 
trivance that might 
well have inspired 
Rube Goldberg. He 
repaired a discarded 
old wall clock and 
added an alarm 
mechanism with a 
piece of tin plate 
for a bell. Then he 
combined’ the 
clockwork with a 
little friction wheel 
covered with emery 
paper that began to rotate fifteen minutes 
before the alarm went off. The friction 
against the rough paper lighted a match. 
The match was attached to a rod that 
swung over a gasoline lamp, the cap of 
which was simultaneously removed by 
another contraption made from empty 
wooden spools and string. Over the lamp 
he had placed an urn containing coffee 
prepered the night before. Thus, when 
the alarm awoke him, the room was 
lighted and the coffee boiling! 

This was Dr. Dalen’s first automatic 
light. Since then, he has perfected many 
devices, but the Nobel Prize was conferred 
upon him for his three greatest dis- 
coveries, combined in the famous AGA 
lamp, used chiefly in marine buoys and 
lighthouses. They consist of a system for 
storing acetylene gas under high pressure 
in cylinders, thus making it possible to 
keep large quantities of gas in small con- 
tainers safely; a device which, by gas 
pressure, automatically lights and ex- 
tinguishes an acetylene gas flame at 


August Vollmer. police 
chief and now a 
University professor. 
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Dr. Nils Gustav Dalen, Sweden’s famous blind inventor 
and Nobel Prize winner, with one of his automatic beacons. 


regular intervals, and finally the cele- 
brated “sun-valve lamp” which is 
operated by the sun itself. Without 
human aid, lighthouses and buoys em- 
bodying this triple method remain in 
constant operation for twelve months at 
a cost of about $14. 

The secret of the sun-valve is a bar of 
platinum painted black to absorb sun- 
light. The lower end of the bar rests on a 
lever. As the bar expands under the rays 
of the sun, it lengthens, pressing down 
the lever which closes a valve. This shuts 
off the supply of acetylene gas, ex- 
tinguishing the light automatically. Con- 
versely, with the approach of evening or 
dense fog, the bar contracts, gradually 
opening the vent so that the acetylene 
gas is free to flow in once more, thus 
lighting the lantern from a tiny pilot 
flame burning continuously. 

Dr. Dalen, before he lost his sight, 
visited the United States and saw his 
lights on the New York elevated and in 
the lighthouse in Ambrose Channel. 


A Musician- Astronomer 


LOVERS of music the name 
John Powell long has been familiar. 
They know him as an eminent concert 





noted American musician 
who has,won distinction as an astronomer. 


John Powell, 


SEPTEMBER, 1929 


Public Eye 


pianist and as the composer of a 
Negro Rhapsody for piano and 
orchestra, a violin concerto in E 
major, the In Old Virginia over- 
ture, the Psychological Sonata, and 
other -vorks. 

But until recently, few except 
his close friends were aware that 
Powell was also an amateur astron- 
omer of distinction. The musician 
had carefully guarded the secret 
of his hobby. 

One day, however, announce- 
ment was made in Paris of Powell's 
election to membership in the 
Societé Astronomique de France, 
one of the foremost astronomical 
societies in the world—and the cat 
was out of the bag. Then it became 
known that the pianist-composer had de- 
voted his leisure to a study of the stars 

P - since boyhood, 
that he had for- 
mulated a new 
theory concerning 
the movements of 
comets, and that 
he enjoyed the 
friendship of Cam- 
ille Flammarion, 
the famous French 


scientist. 
By the time 
Powell was ten 


Bellanca, 
airplane designer. 
Flying cured his ills, 


Giuseppe years old, he could 


name all of the 
constellations — in 
the northern hemisphere and also knew 
the positions of many of the stars that 
bore only numbers. Later, when a stu- 
dent in the University of Virginia, the 
study of astronomy was his particular 
delight. 

Some years afterwards, Powell was 
bound for Europe on a concert tour. 
Aboard the steamer the conversation 
centered on the subject of comets, due to 
the fact that a comet had just flashed into 
view. It led to a discussion of why a 
comet travels tail first after it has passed 
the point where it is nearest the sun. The 
most popular theory offered in explana- 
tion at the time was that the light from 
the sun exerted a pressure on the gaseous 
particles in the comet and, like a wind, 
kept blowing the tail away from the 
nucleus. 

Powell, however, was not satisfied with 
this hypothesis. He tested the theory 
with mathematical calculations and found 
it wanting. Shortly after his arrival in 
Europe, the musician, walking in a park 
in Vienna, was watching a Ferris wheel. 
He noticed that the motion of the device 
was based on the principle that the heavier 
part of the cars always swings toward the 
center of the wheel. Suddenly, the idea 
occurred to him that here was a striking 
analogy with the position of the moon 
in relation to the earth. The fact that we 
always saw the same face of the moon 
was due to the fact that one half of the 
satellite must be heavier than the other, 
and because of the attraction of. grav- 
ity, this heaviest part must be turned 
toward the earth. (Continued on page 140) 
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American Glider Pilots Try 
in the Growing Sport of Riding Air Gusts 


GERMAN glider pilot, the other 
day, soared to a height of more 
than 6,000 feet with no other 
motive power than rising cur- 
rents of air. It was the unofl- 

cial altitude record for motorless planes. 
The man who set it was Max Kegel, 
champion of a spectacular new air 
sport, “cloud flying.” 

Under every drifting cloud is a col- 
umn of rising air. The “‘cloud flyer” 
takes off from a high hill in his feath- 
erweight motorless plane and jockeys 
it into one of these columns, which 
carries it aloft. Gliding down to the 
next column, his plane is carried up- 
ward again. In this way, he flies for 
miles across country and often climbs 
several thousand feet. 

In Germany, more than fifteen 
thousand people of all ages have 
taken up the sport of motorless fly- 
ing, and, in America, glider clubs are 
being formed from coast to coast. 
The American Motorless Aviation 
Club, of New York City; the Na- 
tional Glider Association, of Detroit; 
and the American Glider Association, 
of Dearborn, Michigan, have been 
formed to sponsor and encourage the 
sport. 

At Cape Cod, Mass., a school for 
soaring, under the auspices of the 
American Motorless Aviation Club, 
is in full swing. Homemade motor- 
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This is the sport. Jerome Lucas, member 
of the Wisconsin Glider Club, takes off 
in the club’s homemade training plane, with 
friends at the towline. 





On his first glide he 


covered 200 feet before coming down to earth. 


Motorless Plane Climbs a Mile 


By EDWIN W. TEALE 


less planes are appearing on hill- 
sides in such scattered parts of the 
country as Morristown, N. J.; Cin- 
cinnati, O.; Kansas City, Mo.; 
Breckenridge, Tex.; Long Beach, 
Calif.; and Seattle, Wash. 


pee ne rail 
A German motorless plane soaring over the roof tops 
of St. Andreasberg in the Hartz Mountains, during a 
winter practice flight. Above: Unusual photo of a glider 
crashing on one wing tip during a Ca‘ifornia glider meet. 


for New Records 














Two German experts, Rolf von 
Chlinginperg and Heinrich Knott, 
have come to the Cape Cod school 
to instruct students in the fine 
points of riding air currents. At 
least a hundred of the birdlike Ger- 
man machines are expected to be 
imported into this country this fall. 
Besides, half a dozen factories here 
advertise motorless planes for sale, 
and one company in Wichita, Kan., 
recently announced a line of all- 
metal gliders to be placed on the 
market soon. 


T LONG BEACH, Calif., last 
spring, a national glider meet 

was held. One of the contestants, 
Dale Drake, hitched his motorless 
parasol plane to a Fokker air- 
plane by a 500-foot rope and was 
towed all the way from Reedley, 
Calif., to Long Beach, 200 miles. 
At one point, plane and glider 
climbed 7,500 feet to pass over the 
Sierra Nevada mountains. Just 
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as the machines were leaving 
the pass, the towrope broke. 
Several hundred feet of it 
dangled from the glider’s nose, 
pulling it down. In spite of this 
handicap, Drake sailed for 
nineteen miles to a safe land- 
ing in a. field. The next day he 
completed his journey! 


LR “FOTCHING” a ride be- 
hind a plane, Drake was fol- 
lowing the example of Gottlieb 
Espenlaub, German glider pilot 
whose daring led him to perform 
the stunt which never before had 
been attempted. There is a 
dramatic story behind Espen- 
laub’s rise in the glider world. 
A poor boy, living near the Was- 


serkuppe Mountain, he watched - 


the Rhoen gliding contests near 
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Anthony H. G. Fokker, famous airplane designer, 
taking off in a glider of his own design. He was the 
first pilot to carry a passenger in a glider, in 1322. 










his home for several years. 

Then, during the winter of 1925, he built 
a soaring plane of his own design in a shed 
back of his home. The following summer, 
the homemade craft defeated many of the 
finished factory gliders entered in the 
meet. Since then, he has become one of 
the foremost sailplane pilots of the world. 

Recently his feat was surpassed. Two 
gliders, one behind the other, were towed 
over a German air field, the pilots cutting 
loose and spiraling to a landing, one by 
one. Experts predict that long strings of 
gliders will form the “‘aerial freight trains” 
of the future. Carrying their cargoes, 
they could be cut loose and landed at 
destinations along the route. 

Instead of an airplane, a fast motor 
boat was used a few weeks ago by Thomas 
D. Stimson, Seattle gliding enthusiast, to 
tow a soaring plane. In his motorless 
craft, Stimson has achieved two half- 
hour flights. 


good in July Colonel Lindbergh 
made his first flight in a glider be- 
fore 10,000 spectators at St. Louis. 
Though he never had seen a glider flown, 
he soared the length of the Lambert- 
St. Louis flying field, about half a mile, 
and rose to a maximum height of sixty 
feet. For starting power, the glider was 
hitched to the rear of a friend’s auto- 
mobile by a sixty-foot rope. As soon as 
he rose into the air the rope was released 
and away he flew, controlling the machine 
perfectly without having received any 
special instruction. 

The longest overwater glide yet at- 
tempted is to be tried soon by Hans 
Richter, pioneer German 
“glideflyer.”” He proposes 
to sail clear across the Eng- 
lish Channel. For the pur- 
pose, he has designed a 
gull-shaped machine with a 
wing spread of thirty-five 
feet and a weight of only 
165 pounds. He plans to 
be catapulted into the air 
by an immense rubber 
slingshot from the bluffs 
near Calais, on the French 
side, and to soar across the 
twenty-two miles of water 
to the cliffs of Dover. If 
he succeeds, he will follow 
almost the exact air lane 
blazed by Louis Bleriot in 


his memorable airplane 


demonstrated at a recent meet near Berlin. 


Channel crossing in 1909. 

A distance three times 
that across the Channel 
was covered not long ago 
by Robert Kronfeld, who 
soared for sixty-six miles 
over mountain ranges in 
West Germany. He used 
a sailplane built by Kegel, 
the cloud flyer. 

German soaring pilots 
have set other remarkable 
records. Last spring the 
late Ferdinand Schulz, ace 
of sailplane drivers, flew 
for fifteen hours and five 
minutes without a motor. 
On another flight, he circled above the 
dunes on the coast of the Baltic for more 
than nine hours, accompanied by a pas- 
senger. It was while carrying another 
passenger shortly afterward that the 
wings of his sailplane came off, hurling 
both men to death. Other German pilots 
have set the official altitude record of 
2,700 feet, have flown for 300 miles be- 
fore landing, and have carried: two pas- 
sengers for a five-liour air jaunt! 

How are these records possible? An 
airplane must land immediately if its 
motor fails. How do motorless machines 
fly all day and cover hundreds of miles? 
In the first place they are perfectly 
streamlined, reducing resistance. Then, 
their light plywood and woven linen con- 
struction cuts weight to a minimum. 
Thus the machines can make drifting 
glides, advancing twenty feet for every 
one they descend. A sailplane can glide 


German girl, 
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The first amphibian glider, equipped with pontoons for landing on the water, 





Carola Drehmann, fifteen-year-old 
landing glider of 
her own design after three-minute 
flight with air gusts for power. 


Curt Bornemann is the pilot. 
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three times as far as an airplane. 
This enables it to travel from 
one rising air current to another 
with a minimum loss of altitude. 

All record-making flights are 
over mountainous or hilly coun- 
try, in windy weather. As a 
breeze strikes the windward side 
of a hill, it is deflected upward, 
forming a rising air current. 
The glider usually is launched 
from a hilltop by a dozen men, 
who run into the wind pulling 
the plane by a long rubber cable 
—a giant slingshot that sends 
the machine out into the rising 
air current. It soars 
high enough for a 
glide to the next hill, 
where it climbs up- 
ward again, as in 
cloud flying. 


ee E ordinary 
glider, or training 
machine, is not a 
soaring plane. It is 
launched from a hill- 
top and “coasts” 
down the air to land 
in the valley. It is 
started either by 
means of a_ rubber 
cable or by running 
with it and hopping 
off. In flight, the 
pilot balances it with 
an airplane _ control 
stick or, as in the 
older type machines, 
by swinging the body while hanging from 
armrests. Gliders of this kind are the only 
ones a beginner should attempt to handle. 
In similar ones, the great soaring pilots 
of today began their training. 

“What does a glider cost?” and “How 
can I get in the gliding game?”’ are fre- 
quent questions. The cost ranges from 
fifty dollars, the amount needed to build 
your own training glider, to as much as 
$3,000 for a delicately-constructed Euro- 
pean sailplane. The best plan for getting 
into motorless flying seems to be to join, 
or form, a club. One member can go to a 
gliding school for expert instruction, and 
he can teach the others, who build or buy 
their machine, sharing the expense. At 
Detroit and at Cape Cod, schools have 
been established with expert instructors 
who hold the prized “Three Birds” in- 
signia of the graduate German glider 
pilot. This is an enamel pin with three 

white gulls on a field of blue. 


NE of the famous Ger- 
man schools which 
awards the “Three Birds” 
is at Rossittin, among the 
sand dunes on the Baltic 
coast. It was in this region 
that Otto Lilienthal launched 
the first man-carrying glider 
in 1891. For five years this 
retired German manufac- 
turer continued his experi- 
ments. Then a fragile spar 
doubled up like a jackknife 
and he plunged to death. 
In those five years he was 
in the air a total of less than 
five minutes. 
(Continued on page 155) 
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Ox the following pages is presented a month’s record of invention and eit bits pron 
the new, interesting, and unusual things people are doing in all parts of the -world. 





Hotel’s Steel Girders 
Carry Radio to Rooms 


HE huge steel girders of a sky- 

scraper skeleton now are being 

used to replace an elaborate sys- 

tem of wiring for carrying radio 
programs to the rooms of a New York . 
City hotel. The inventors of the new sys- 
tem are Dr. F. L. R. Satterlee, a New 
York X-ray expert, and Louis Kalozsy, a 
Hungarian engineer. 

A centralized receiving station in the 
hotel contains six master receiving sets 
which tune-in on the programs of im- 
portant broadcasting stations in the re- 
gion. These programs are picked up by 
an ordinary aerial, as with the ordinary 
set. A series of radio oscillators con- 
nected with the receiving sets and also 
with the steel framework of the building 
send out new waves that travel along the 
steel beams to every part of the building. 

All that a guest need do to obtain radio 
entertainment is to plug the room receiv- 
ing set into a lamp socket which provides 
the necessary operating current, and to 
turn the dials to the station broadcasting 
the program he desires to hear. 


Co-inventors of new “guided radio.” 
Above: Louis Kalozsy, adjusting 
master set that picks up programs. Left: 
Dr. Satterlee, with radio amplifiers, 





































At left: Connecting master receiver with steel 
framework of building. Above: A hotel guest 
tunes-in after plugging set into light socket. 


Before the new system was installed 
only ten percent of the rooms in this hotel 
had satisfactory reception, due to its 
location. The “wireless” method of dis- 
tributing the programs to the rooms is 
said to reduce the cost eighty to ninety 
percent from that incurred in wiring the 
rooms for radio sets. The inventors call 
their new system “guided radio.” 

Dr. Satterlee says the invention soon 
will be incorporated in nearly a hundred 
skyscrapers in all parts of the country. 


How Balloon Was Named 


HE balloon got its name from a bot- 

tle. In 1783, when the Montgolfier 
brothers made their experiments with a 
bag filled with hot air, their invention 
was called a “balloon” because it re- 
sembled a large, round, short-necked bot- 
tle of that name, then used in chemistry. 
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Two Huge Diesels Drive 
Newest Motorship 
CRANK shaft almost as long as a 


freight car will turn in each of the two 
mammoth Diesel engines driving the new 
White Star motorship, the Britannic, 
on its forthcoming maiden voyage from 
Liverpool to New York. The vessel is 
the largest motorship ever constructed 
in Great Britain, having a length of 680 
feet and a beam of eighty-two feet. 
More than fifteen hundred passengers 
can be accommodated. The photo- 
graph above shows the 27,000-ton motor- 
ship under construction in a shipyard at 
Belfast, Ireland. What is said to be the 
largest floating crane in the world was 
employed in placing machinery and mate- 
rial in the hull. Each of the giant mo- 
tors installed has ten cylinders. 
Next winter, the new Britannic will 
be used for two Mediterranean cruises. 


Invents Pocket Device to 
Predict Earthquakes 


HE surface of the earth would be one 

vast ocean if it were not for earth- 
quakes which, by producing mountain 
ranges and high levels, are responsible for 
the continued existence of the conti- 
nents, in the opinion of the Rev. Francis 
A. Tondorf, seismologist of Georgetown 
University, Washington, D. C. 

But while earthquakes are thus, in a 
sense, a necessary evil, science is con- 
stantly seeking means of preventing and 
alleviating the overwhelming losses of 
life and property caused by shocks. 

A device which may prove useful in 
predicting earthquakes was invented not 
long ago by Albert Nodon, a French 
electrical engineer. The apparatus, as 
small and simple as a pocket compass, 
is said to be capable of measuring the 
intensity of the earth’s magnetic forces 
as well as indicating their direction by 
a recording magnetic needle, which, in 
case of an approaching shock, begins to 
“dance” long before seismographs at 
observatories record the earthquake. 

While the workings of the new mag- 
netometer were not explained, its action 
is believed to be caused by the fact that 
the magnetic properties of the metal of 
which its needle is made change under 
the magnetic pressure produced by the 
earth’s crust in advance of a quake. 


recently. 
whales, their characteristically ridged 
bodies 
the ice-mantled whaling 
craft, he is pictured stand- 
ing beside the harpoon 
gun that had helped in 


their capture. 


producing blubber fat that 
covers the bodies of the 
sea monsters represents 
a value of several thou- 
sand dollars. 
acts as an “insulating” 
layer to protect the whales 
from cold. 


of water for conducting 
heat is twenty-seven times 
as great as that of air, 
they would lose immense 
amounts of their body 
warmth if they lacked 
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Gigantic crank shaft for one of two Diesel engines 
that drive the new British motorship Britannic. 
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Strange Porcupine Wears 
Rattles on Its Tail 


PORCUPINE with rattles in its 

tail and three birds similar in gen. 
eral appearance to a crow but with each 
tail feather shaped at the end like ap 
arrowhead, were among the rare speci- 
mens recently added to the collection at 
the Field Museum, Chicago. 

Known as “Diard’s bird”, the black 
flyers from Asia were first brought to 
Europe in 1824, when one specimen was 
placed in a museum at Paris, France, 
At the time, it was suggested that the 
explorer who brought it back had cut 
its tail feathers in the unnatural shape to 
create a sensation. A hundred years 
later, a distinguished French ornitholo- 
gist, Jean Delacour, brought five speci- 
mens to Paris. These six were the 
only ones known to have reached 
civilization until the William V. 
Kelley-Roosevelt Expedition re- 
cently sent the first ones seen in 
America to the Field Museum. 

The tail of the porcupine contains 
rattles different in construction from 
those of the rattlesnake, but which 
create a sound that cannot be dis- 
tinguished from the warning of the 
snake as the animal moves stealthily 
through the grass. 


Tide Carries the Mail 


HE ocean tide is the mailman 

for the island of St. Kilda, 
north of Scotland. At this lonely 
spot there is no post office and no 
stamps can be purchased. So let- 
ters for the outside world are placed 
in tin cans, with the coins to pay 
their postage, and thrown into the 
ocean attached to sheepskin buoys 
with wooden floats marked “St. 
Kilda Mail. Please Open.” 

The ocean currents carry most 
of the missives to the Shetland 
Islands, where they are posted and 
carried by mail steamers to the 
mainland of England. 


This Fisherman Has Something to Boast Of! 


HE triumph of a whaler was caught 
by a photographer in, the Arctic 
Surrounded by six finback 


billowing above the sides of 


The blanket of oil- 


This fat 


Because the capacity 


In a sea of whales. An Arctic whaler surrounded by six huge 
finbacks—the prize of an adventurous cruise in northern waters. 


the relatively nonconducting blubber. 

A whale’s eyeballs are immovable, and 
as they have acute hearing, it is a 
question whether they see or merely hear 
the things that attract their attention. 
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Heroine Who Risked Life 


for Science Rewarded 


s A reward for her heroic service to 

medical science, Congress recently 
granted a $125 monthly pension to 
Mrs. Joseph Goldberger, of Washington, 
D. C., widow of the late Dr. Goldberger, 
who, while serving with the U. S. Public 
Health Service, solved the mystery of 
pellagra, the skin disease that had baffled 
the medical profession for years. He 
found means to cure it and thus saved 
thousands of lives. 

It was Dr. Goldberger’s theory that 
pellagra was not transmissible, and to 
prove it he called for volunteers willing 
to be injected with substances taken from 
the bodies of pellagra patients. Several 
of the physicians of the Public Health 
Service offered their services, but Mrs. 
Goldberger insisted that she be allowed 
to submit herself to the test. Granting 
her request reluctantly, her husband 
hypodermically . injected blood, taken 
from a woman who had died of pellagra, 
into the abdominal wall. Mrs. Goldberger 
did not become ill and the doctor’s theory 
was vindicated. 

Dr. Goldberger discovered that pellagra, 
previously believed to result from the 
bite of an insect, was caused by deficiency 
in the diet and found the food elements 
necessary to combat the disease. 


German Warship Salvaged 
from Scapa Flow 


FTER a dozen years on the bottom 
of the sea at Scapa Flow, north of 
Scotland, the dripping hull of the German 
dreadnaught Kaiser, sunk by the Ger- 
mans at the close of the war, recently 
was brought to the surface. The raising 
of this battleship by an English concern 
is described as the greatest feat of salvage 
ever accomplished. Divers entered the 
hull and patched holes in the sides. 
Then compressed air was forced in, lifting 
the warship to the top of the water. Tugs 
dragged it to port, where it is being cut 
up so the armor and metal of the hull 
can be put to peace-time uses. 


r = 


Fighting mast. and funnel of sunken German 
battleship Kaiser appearing above the surface. 
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Parachute Jumper Leaps 
135 Feet from Bridge 


RECENT plunge of 135 feet from 

anew bridge into San Francisco Bay, 
trusting to a parachute to break his fall, 
was regarded by Captain Vincent Taylor, 
of Australia, as a commonplace event 
in bis adventurous life. He says he was 
making parachute jumps before anyone 
ever thought of a Caterpillar Club, 
that mythical organization of airmen 
who have saved their lives by relying 
on the silken folds of their ’chutes when 
planes become disabled. 

The center section of a new automo- 
bile bridge across the bay, which can be 
lifted vertically to allow vessels to pass, 
was elevated to its highest point and the 
daring veteran, with floats tied to his 
waist, climbed down a rope and let go. 
An assistant above threw the parachute 
clear of the bridge to prevent fouling, 
and it opened immediately, slowing the 
fall so that the jumper was fished out of 
the water smiling and unhurt. 


Orchard Pests Trapped by 
Lure of Geranium 


NE of the queerest trap lines in the 
world has just been laid in the Dis- 
trict of Columbia. The trappers are 
Government experts of the Department 
of Agriculture, fighting the destructive 
orchard pests, the Japanese beetles. 
Baited with extract of geranium, the 
“catnip” of the beetles, the traps attract 
the insects, which fly against a piece of 








Capt. Vincent Taylor, Australian parachute 
jumper, dropping 135 feet from bridge over 
San Francisco Bay. Left: ’Chute opening at 
start of jump, which was completed safely. 


tin, are stunned, and fall into a fruit 
jar or other receptacle fastened below. 
In good “trapping” locations, Dr. C. L. 
Marlatt, in charge of the work, explains, 
it is not an unusual sight to see almost 
a quart of beetles in each trap at the end 
of the day. 

The Japanese beetle cannot be eradi- 
cated by poisoning. When a tree is 
sprayed, the crafty insects fly to one 
that has not been treated and won’t 
return until rain has washed away the 
poison! The damage caused by these 
pests is mostly confined to the eastern 
fruit-growing states, particularly Penn- 
sylvania and New Jersey, where they 
attack orchards, eating the leaves and 
in some cases even the fruit. 


Stingless Substitute for 
Iodine Discovered 


NEW substitute for iodine has been 
discovered by Prof. Hans Frieden- 
thal, Berlin University physiologist. He 
has called the new drug “metajodin.” 
According to its discoverer, metajodin 
has all the antiseptic properties of iodine, 
but does not sting when applied to open 
wounds. The new antiseptic is said to be 
made by combining iodine with oxygen. 


Declares Cowards Are Ill 
and Can Be Cured 


HOSE who “‘fight and run away” are 

sick, according to Dr. Ernest Jones, 
noted British psychologist, who says 
everyone in good health is_ naturally 
brave. Cowardice is a form of illness, 
he maintains, and can be cured by an 
expert physician or psychoanalyst. 

Fear, or “anxiety states’’ of the mind, 
produce bodily reactions such as diges- 
tive disturbances and abnormal sweating, 
which show that the patient is suffering 
from worry entirely out of proportion to 
its cause. Even those who have proved 
cowardly in an emergency have often 
been cured of their fear and morbid anxi- 
ety by careful treatment, the psycholo- 
gist states in his report. 
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Mechanical “Eye” Gives Slow-Motion Vision 
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The rotoscope. Moving objects are 
viewed through two eyepieces at top. 


MAGIC eye known as a “rotoscope,” 
that weighs but seven pounds and 
may be carried in the hand, confers “slow- 
motion vision” upon its user. Observed 
through its eyepieces, whirling airplane 
propellers, spinning wheels, or gears ap- 
pear as if they were standing still. Or, if 
desired, the instrument can be adjusted 
so that the motion is merely slowed down, 
ten times or more. 
With this new device it is possible to 
study the way that a pulley warps at high 
speed under different loads. It shows how 


| Left: Measuring speed 
of an air liner’s pro- 
peller with the roto- 
scope. Through the 
eyes of the instrument 
the whirling blades 
appear almost still. 


Below: How the in- 
strument is used in a 
textile factory to ex- 
amine yarn as it speeds 
from one spindle to an- 
other. Even the pul- 
sations in the thread, 
due to vibration, are 
detected and meas- 
ured by the device. 





far Sut of line vibration is shaking a piece 
of machinery. Another typical use is to 
make sure that when yarn in a textile 
factory is passing from one spindle to an- 
other both spindles are rotating at the 
same speed, since a discrepancy would 
weaken the yarn and also change its color 
in the dyeing process. 

The instrument reveals astonishing 
glimpses of the world of high speed. In a 
cigarette factory, for example, engineers 
were surprised to find with its aid that a 
honing wheel they thought spun con- 
tinuously in contact with a knife blade 
actually hit it only now and then due to 


New Oxygen Tent to Save Pneumonia Victims 


HE life of an eight-weeks-old baby 

suffering from pneumonia was saved 
recently in a hospital in Toronto, Canada, 
by the use of a new “‘oxygen tent.” The 
small victim, in the last stages of the dis- 
ease, was placed inside an inclosure, given 
air with high oxygen content, and the 
congested lungs cleared up. The “tent” 
marks another step toward overcoming 
one of man’s most deadly maladies. 

If you imagine two large sponges 
alternately filling with water and being 
squeezed dry, you have a rough idea of 
how our lungs operate. They expand 
with air, from which life-giving oxygen is 
extracted, and then contract, expelling 
carbon dioxide. When the lungs become 
congested, only part of the cells function, 
so an increase in the oxygen taken in with 
every breath is important. 

This is why pneumonia sufferers, in 
ordinary air, breathe faster. For each 
breath you take, your heart normally 
beats four times. During pneumonia, the 
ratio is one breath for every three, or 
even two, heartbeats. Greater oxygen 
content in the air permits slower breath- 
ing and thus saves the patient’s strength. 
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its vibration. In aviation, it may be used 
to set twin propellers to run in synchron. 
ism, or to measure the speed of one. Ap- 
plied to gasoline motors, it disclosed the 
amazing fact that the springs on the cams 
do not expand immediately when pressure 
on them is released, but may be seen 
standing still for a split second. 

The user looks at the wheel or other 
moving object through two eye slits, 
Within these, shutters driven by a power. 
ful clockwork mechanism wink as many 
times as 4,000 a second! These winks at 
regular, adjustable intervals have the 
effect of slowing the motion as much as 
desired—even to a standstill. The 
principle is the same as that which pro- 
duces optical illusions of the movies such 
as cause automobile and carriage wheels, 
at times, to stand still or run backward. 


Poisons Cause Plants to 
Sprout and Bloom 


ISONOUS chemicals will cause 
dormant plants to flower and bear 
fruit, and may, at some future time, free 
the farmer and the gardener from the 
tyranny of the seasons. 

Dr. F. E. Denny, of the Boyce Thomp- 
son Institute for Plant Research, at 
Yonkers, N. Y., recently announced the 
results of a series of experiments, in one 
of which lilacs, through the application of 
poisonous fumes, were made to bloom at 
Christmas. Individual buds were treated 
with vapors from small test tubes at- 
tached to them with wax. 

In another experiment, freshly dug 
potatoes were caused to sprout after an 
application of a poisonous chemical. The 
tubers, instead of being given their usual 
winter rest in the cellar, were soaked in 
sodium thiocyanate for one hour. In 
some cases, the potatoes were stored in 
closed containers for twenty-four hours 
after soaking, which further sped germina- 
tion. Not only was sprouting rushed by 
the “poison process,” but the potatoes 
were also made more productive, the 
“‘eyes” in some instances yielding from 
two to six shoots instead of one. 

In all, about 250 different chemicals were 
tested, among them ethylene, ethyl- 
ene chlorhydrin, ethyl iodide, and 
sodium thiocyanate. The causes 
for the chemical changes produced 
in the plants, Dr. Denny said, can- 
not yet be explained. The reason 
for the dormant periods of plants, 
he added, is itself still a mystery. 


Deep-Breathing Exercises 
Practiced by Ancients 


“ TNHALE—exhale,” the direc- 

tions used in setting-up exer- 
cises, are far from being a recent 
invention. Two thousand years 
ago, according to Dr. O. S. Johnson, 
of the University of California, 
the Chinese practiced deep breath- 
ing as a road to long life. 

The ancient hygienists counted 
their heartbeats to time the holding 
of their breath. An old writer 
directs that 120 heartbeats should 
be counted before the breath is ex- 
pelled; and after a long period of 
training, he says, a person should 





Pneumonia sufferer undergoing treatment in oxygen 
tent at the Hospital for Sick Children, Toronto. 


be able to count 1,000 heartbeats 
before releasing the air. 
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New Mechanical Man Obeys 
Beams of Light 


ELEVOX, the mechanical servant, 
has a baby brother. It has been given 
the name “‘Telelux,” because it is oper- 
ated by light instead of by sound. The 
Latin “lux” means light; “vox,” voice. 
Atan electrical exhibition at Pittsburgh, 
Pa., recently, Telelux was put through 
its paces, turning on and off lights and 
rforming similar tasks, when com- 
manded through light signals from the 
operator. — ; 

The “brain” of the robot consists of 
two photo-electric cells, able to translate 
light variations into corresponding elec- 
trical impulses. Thus when a light beam 
strikes the cells they actuate electrical 
relays which operate mechanical appara- 
tus. Standing as far as seventy-five feet 
from the robot, the master of the me- 
chanical man can give his commands by 
pressing the button on an ordinary flash- 
light, the number of flashes determining 
the task the machine performs. 


Oil Well Still Produces 
After Sixty Years 


HE “Old Faithful” among oil wells 
- Lis located near Newhall, Calif. After 
nearly sixty years, it is still producing its 
four and a half barrels of oil each day. It 
was the first well sunk in California and 
led to the discovery of the rich fields on 
the Pacific Coast. All of the other wells 
which were drilled around the first have 
long since dried up. It stands like an old 
patriarch, toiling on after having yielded 
a total of more than a million barrels 
of “black gold.” 

A Mexican deer hunter is said to have 
stumbled upon the site. In following a 
trail through Pico Canyon, now in Los 
Angeles County, he happened upon an 
ooze of black, sticky fluid, some of which 
he took to a mission settlement at San 
Fernando where it was recognized as 
petroleum. A few years later, in 1870, a 
former resident of an oil-producing dis- 
trict in Pennsylvania brought a crude 


drilling outfit to the spot and sank the . 


famous well which has been working con- 
stantly ever since. 


A Fish Small as an Ant! 


HE Philippine goby, besides being 

the world’s smallest fish, is the tiniest 
backboned creature known to science. It 
measures only three six- 
teenths of an inch—the 
size of an ant! Only 
seventy-five specimens of 
the goby have thus far 
been caught and observed 
by scientists. 

The championship is 
held only by the male of 
the species, the female be- 
ing a little over a quarter 
of an inch in length. Be- 
sides being short, the 
goby’s body is very slim 
and is virtually transpar- 
ent. Its relatively large 
black eyes constitute its 
only really visible feature. 
This Lilliputian among 
fish is found in the tidal 
creeks north of Manila. 


POPULAR SCIENCE MONTHLY 


Balloon Signals “Quiet” over Talkie Studio 


HEN an orange-colored cap- 

tive balloon sways in the air high 
above a California movie studio, it 
signals to airmen: “Silence! Talkies 
being made below!”’ Flyers, who see 
the balloon, increase their altitude 
or turn aside so as to pass no nearer 
the studio than 2,500 feet. 

This novel aerial signal is the re- 
sult of a recent agreement between 
motion picture producers and the 
California Aircraft Operators’ Associ- 
ation. The roar of powerful aviation 
motors passing close over a studio 
often causes the building to vibrate. 
Costly sound sequences in talking 
moving pictures are said to have been 
ruined in some instances because the 
sensitive microphones picked up 
these vibrations. 

The agreement for 
the quiet zones stip- 
ulates that the bal- 
loons must be at 
least fifteen feet in 
diameter, red-orange 
in color, and must 
have attached to 
their mooring cables 
streamers of the 
same color. For night 
signaling, 1,000-watt 
lights must be dis- 
played at the top 
of the bag. When 
the balloons have 
been let out to a 
height of several 
hundred feet they 
are clearly visible 
a mile away. 
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Captive balloon floating high 
above a California movie studio 
to warn flyers that a sound pic- 
ture is being produced below. 


Left: Signal balloon on the 
ground, showing one of the 
streamers on mooring cable. 


Giant Crane Moves Along on Endless Treads 


MECHANICAL giant, with swing- 
ing steel arms hundreds of feet long, 
is tearing down a hillside and moving its 
soil to fill in adjacent swamp lands near 
Leipzig, Germany. Called the largest 
mobile crane in the world, it moves ahead 
on endless-tread tractors, which appear 
like pygmy machines below the central 
tower of the crane which rises more than 
200 feet into the air. 
Perched far out on one of the bridge- 
like arms of the crane, an operator seated 
in a control car governs the movements 


of the arms as they rotate, lifting cargoes 
of dirt at the embankment and dumping 
them into the swamp. The design of the 
huge crane is said to permit it to be 
knocked down and transported easily 
from place to place. 


Ant Cowboy in Steady Job 


IX-LEGGED “cowboys” of the ant 
world, that guard the “herds” of little 
green aphids which excrete a sweet 
“milk” prized by their keepers, were re- 
cently given special study 
by Dr. Herman Eidmann, 
of the University of Mu- 
nich, Germany. 
He discovered that only 
certain designated indi- 
viduals in the ant colony 








With enormous swinging arms, this mobile crane, called world’s largest, is seen re- 
moving a hillside and depositing its soil to fill a swamp. It moves on endless treads. 


are assigned to watch the 
herds of “‘cows.” That 
the same ants return to 
the same twigs day after 
day was proved when Dr. 
Eidmann put colored paint 
on the different twigs and 
on the ants he first found 
there. Each day thereafter, 
the color of the twigs and 
the ants matched, showing 
that each insect was re- 
sponsible for a certain 
definite territory. 
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Left: Placing a message on 
the new Marconi transmitter 
which sends telegrams in fac- 
simile instead of code. Below: 
The facsimile receiver. At 
right is the light source which 




























reproduces the transmitted fle 
image on sensitized paper. th 
fly 
re 
co 
Ne 
re 
ad 
aw 
be 
Za 
thi 
i. Receiving instrument of new wa 
Zworykin radiophoto syst 
Photo Letters Sent in a cones af” sccm dl 09 
e e simile messages at hi speed, 
Minute by Radio ) ps 
MAGINE a six-hundred-word letter “ 
. traveling to a destination a thousand = 
miles away in one minute! This is said to fl 
have been made possible through a new 
rediophoto apparatus invented by Dr. ry 
Vladimir Zworykin, of the Research vf 
Laboratories of the Westinghouse Elec- the parasites found on ships entering . 
tric and Manufacturing Co., East Pitts- the port of New York. Some fleas Me 
burgh, Pa. In one minute it can send a __like to travel, others prefer to remain at 
fecsimile letter of 630 words, and will in one place, he found. ie 
transmit a complete photograph in the From 1,913 ships he obtained 7 
same length of time. 7,886 specimens, nearly ninety per- So 
An ordinary photograph or manu- cent of which belonged to a single the 
script is placed on the cylinder of Dr. variety. Most of the remainder were cn 
Zworykin’s transmitting apparatus. As members of a second variety. The to 
this cylinder rotates slowly, and at the result of his investigation, Dr. lk 
same time moves forward longitudinally, Williams declares, shows that fleas P 
a beam of light plays over the photo- of only a few varieties are accus- ab 
graph, or message, whose patches of light tomed to travel, carrying diseases Dr. Vladimir Zworykin, Westinghouse engineer, tov 
and shadow are reflected by a system of from one locality to another. with his high speed radiophoto transmitter. chs 
mirrors to a oo hel yun cell. This cell oh 
gives out electrical impulses correspond- e e . ° 
fu in intensity to the light that reaches Builds Curious Clock in Old Chinese Armor - 
it. These impulses are highly amplified soit 
and sent out in the form of radio waves. RMOR that protected a Chinese war- gods, used in the place of hour numbers. roy 


T THE receiving station, a standard 
LX. receiving set picks up the impulses 
and carries them to a special lamp which 
flickers according to the fluctuations in 
intensity of the current. This light, 


rior four centuries ago has been 
made into a unique clock by Fred W. 
Jensen, of New York City. The metal 
pieces of the suit of mail, fitting together 
like scales of a fish, house a clockwork 
that moves the hands from one to 


As the clock operates, the eyes in a 
mask face above the armor move from 
side to side and the teeth click together 
in time with the ticks of the strange 
timepiece. 

Since 1892, Jensen has been repairing 
antique clocks and constructing unusual 


focused in a beam, plays on a sensitized another of the heads of small Oriental str 
paper turning on a cylinder similar to the , time-recording mechanisms in his ma 
one at the transmitting station. A radio little shop facing the docks along the Rol 


signal of constant frequency, sent over 
the same wave length that transmits the 
picture, regulates the speed of the motor 
driving the receiving cylinder to synchro- 
nize with that of the sending machine. As 
the beam falls on the sensitized paper 
with varying brightness, it reproduces 
the lights and shadows of the original 
photograph or manuscript so that the 
ceveloped paper reveals a facsimile of the 
image that is being transmitted. 

In England, the Marconi Company, 
using improved apparatus, recently suc- 
ceeded in transmitting two images, each 
eight by ten inches, in twenty minutes. 


Takes a Census of Fleas 


* AS LIVELY asa flea” does not apply 
to all fleas, according to Dr. C. L. 
Williams, of the U. S. Public Health 


Service, who recently made a “census” of 





Fred W. Jensen and his clock made of Chinese 
armor. Small Oriental gods form the numbers. 


Hudson River. Some of these an- 
nounce the hour through the singing 
of a flock of mechanical canaries. 
One timepiece is carved to represent 
a boy with pursed lips. At intervals 
he whistles an old German tune. 
Many of the clocks, elaborately 
carved, come from distant lands. 


Hot Water by Siphon 


CH of the difficulty of an 

early-morning shave in Paris, 
where the hot water supply is limi- 
ted, has been removed by the recent 
invention of a siphon that spouts 
hot water instead of soda. The de- 
vice contains an electric heating 
element placed inside the metal tube 
througlr which the water is forced by 
means of a rubber bulb which re- 
sembles that of an atomizer. 
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Adrift Over the Sea in a 


RIFTING helplessly out to sea in a 

crippled blimp, with two bombs on 

board and 90,000 cubic feet of in- 
flammable hydrogen gas overhead, was the 
thrilling experience of three U. S. Army 
flyers during the war. The adventure was 
recalled recently by the arrival in this 
country of snapshots taken from the 
Norwegian steamer which effected the 
rescue. One of the sailors learned the 
address of the commander of the run- 
away blimp, Walter B. Griffin, now a mem- 
ber of the Goodyear-Zeppelin organi- 
zation at Akron, Ohio, and forwarded 
the photographs to him. 

On a Saturday afternoon, the airship 
was cruising along the Massachusetts 
coast hunting enemy submarine raiders 
when the rudder broke and the motor, 
pulling the ship in circles, had to be 
shut off. The helpless gas bag drifted 
out to sea. Without radio, the men were 
unable to call for help. Soon the balloonet, 
a small bag within the envelope which is 
filled with air to maintain interior pres- 
sure, began to collapse. At the same time 
a motorcycle motor and blower, used to 
inflate the balloonet, broke down. After 
working over it for hours, the men threw 
it into the sea to lighten the craft. 

The balloonet flattened out and the gas 
bag began to double up like a jackknife, 
until the tail of the blimp dragged in the 
water. To keep afloat the crew lightened 
the craft by gingerly dropping the two 
bombs overboard. Luckily they gurgled 
to the bottom of the sea without ex- 
ploding. 

Until late Monday afternoon the dis- 
abled airship dragged over the waves 
toward Europe. Then a Norwegian mer- 
chantman on its way to Nova Scotia 
steamed into sight and hurried to the 
rescue. After the gas had been valved 
from the envelope, the men and machine 
were fished from the ocean and carried 
to shore aboard the vessel. 
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A boat from the 
rescuing steamer 
approaching the 
crippled airship as 
it hung tail down. 


From the _ steamer’s 
deck the blimp looked 
like some strange mon- 
ster dragging its tail. 
Its rudder was broken, 
its gas partly gone. 


The car of the blimp on the 
deck of the rescue vessel 
after airship and crew had 
been saved. It closely re- 
sembled an airplane fuse- 
lage, and floated on pon- 
toons. These remarkable 
snapshots were taken by a 
sailor aboard the rescue ship. 


U. S. Officials Honor Model Plane Champions 


REE record-holding aces of the 
model airplane world recently demon- 
strated their skill in flying their toy 
machines before Secretary of Commerce 
Robert P. Lamont and William P. 





Left to right Ass’t Sec’y W. P. MacCracken, Jr., William Chaf- 
fee, Secretary Lamont, Ford Grant, Aram Abgarian, and Thomas Hill. 


MacCracken, Jr., Assistant Secretary for 
Aeronautics, at Washington, D.C. Wil- 
liam Chaffee, junior outdoor champion; 
Thomas Hill, national outdoor champion; 
and Aram Abgarian, holder of the world’s 
indoor endurance rec- 
ord, were the three 
boys honored. Accom- 
panying them was Ford 
Grant, a model air- 
plane enthusiast of De- 
troit, Mich. Hill lives 
in Winston-Salem, N.C. 
The other two cham- 
pions are from Detroit. 
Abgarian, whose 
single-propeller tractor 
monoplane last year 
left all other indoor 
endurance records far 
behind by circling in 
Olympia Hall, Detroit. 
for nearly six minutes, 
explained the construc- 
tion of the feather- 
weight planes to the 
Government officials. 
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Crippled Blimp 


4 Crew of the blimp after 
{4 adrifting two days over the 
J/# Atlantic. Griffin is at left. 


. 


All three of these record holders have 
been building models for years, im- 
proving their little craft and gaining the 
experience which enables them to get the 
most from the rubber strand motors 
which drive the planes through the air. 


Dead Sea Contains Gold 
Worth Fifty Billions 


ABULOUS wealth is contained in the 

Dead Sea, in Palestine. British chem- 
ical interests not long ago obtained a 
concession to exploit its vast mineral 
resources. The deposits of pure potash, 
bromine salts, gypsum, and magnesium 
chloride and other minerals valuable to 
agriculture and industry. have been 
estimated to be worth twelve hundred 
billion dollars—three times the British 
war debt to the United States! 

Just recently, Dr. Georges Claude, the 
distinguished French scientist, informed 
his government that the Dead Sea, in 
addition to the chemicals, contains fifty 
billion dollars’ worth of gold! One third 
of this, Dr. Claude claimed, could be ex- 
tracted by modern scientific means in 
about fifteen years. 














Torch Gun Sprays ‘‘Paint”’ 
of Molten Metal 


NEW type of machine “gun’”’ whose 
peaceful function is one of preser- 
vation rather than destruction has 
recently been invented in Germany. 
From this “gun” a fine metallic spray, 
consisting of tiny particles of zinc, alu- 
minum, or other substances, is “‘shot” upon 
the surface of railroad and motor cars and 
even of entire bridges to cover them with 
a thin but durable film of noncorrosive 
metal that protects them from rust. 
Inside the ingenious “‘metal atomizer” 
burns an intensely hot blowtorch flame. 
Thin wires of the desired metal are fed 
into the “gun,” which first liquefies them 
and then sprays the metal, which hardens 
into a solid coating. 


Bottle Drifts 8,300 Miles 
Across the Pacific 


N 8,300-MILE voyage by a tiny 
“ship” of glass was recently reported 
by the U. S. Navy’s hydrographic office 
in Washington, D. C. On September 
27, 1927, an officer of the American 
steamer K. R. Kingsbury tossed a bottle, 
containing a message giving the location 
of the ship, into the Pacific off the coast 
of Lower California. Seventeen months 
later, on February 12, 1929, it was picked 
up in the Philippine Islands, 8,300 miles 
away. This sets a record for a bottle 
drifting in the Pacific and is believed to 
be about the longest distance possible in 
that body of water. 

The greatest voyage ever made by a 
floating bottle was 11,820 miles, beginning 
in the southern Indian Ocean and ending 
at Cape Horn, at the southern tip of 
South America. The record-breaking 
drift began in May, 1909, and ended in 
May, 1912. Less than three hundred miles 
behind this record is the distance made 
by another current-carried bottle which 
started in 1902 and floated 11,550 miles 
before it was picked up in 1905. 

Each year, sailors drop thousands of 
bottles into the seas at far corners of the 
world as part of the work of charting the 
ocean currents and solving some of their 
mysteries. The records of bottles picked 
up are filed by the hydrographic offices 
of the various nations. 


Lamp Shows Lost Motions 


CIENCE has invaded the kitchen in 


Germany and given rise to a new 
profession, the “household engineer.’’ 
Dr. Max Mengeringhansen, an efficiency 
expert, recently reported successful re- 


POPULAR SCIENCE MONTHLY 


sults from experiments designed to 
reduce the waste motions of housewives. 
He placed a small lamp on the wrist of 
a woman while she was engaged in 
making pies. A camera was so arranged 
that it recorded every movement of the 
woman’s wrist in lines on a photographic 
plate. When these were studied, they 
revealed the different motions necessary 
for the operation, and suggested how more 
convenient kitchen equipment and better 
organization of the work might reduce the 
fatigue involved in kitchen labor. 


Amateur Aviator Builds 
Plane in His Parlor 


HE story of John Ericsson developing 

his screw propeller in a bathroom 
workshop is no stranger than that of 
Peter Lepicier, an amateur aviator of 
Brooklyn, N. Y., who built his airplane 
in a parlor. In this queer nest for a 
flying craft, Lepicier worked evenings 
for more than a year. He even got in 


extra time at noons, eating his lunch as 




















Hoisting the fuselage of Peter 
Lepicier’s home-built plane through 
window into moving van. Right: 
Lepicier inspects his handiwork. 


he sawed and hammered. When 
the parts of the plane were ready 
for assembling he called for 
help. Moving vans_ backed 
up in front of the house and, 
while a curious crowd gathered, 
the draymen carried the wings, 
fuselage, and tail surfaces of 
the machine through the window and 
carted them away to be assembled at a 
flying field for the first test. 


Keeps Trousers Creased 


ERMANENT creases can be put in 

trousers, M. M. Munsch, a French 
inventor, maintains, by the use of a new 
chemical preparation he has discovered. 
A narrow strip of the plastic material 
is placed down the inside of the trouser 
leg where the crease will be formed. 
The material softens when a hot iron is 
run down the outside of the cloth and 
later cools and hardens, holding the 
crease in place, he says. If the owner 
ever desires to remove the chemical 
substance, he can do so by heating it, 
according to the inventor. 
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Sieves Salvage Diamonds 
in Air Mail Wreck 


ALES of treasure lost in ships sunk 

at sea recently found a_ parallel 
in the wreck of an air mail plane near 
Dixon, Ill. When engine trouble devel. 
oped the pilot jumped with his parachute 
and the machine, carrying more than 
$25,000 worth of black diamonds, crashed 
into a swamp and burned. An insurance 
company paid the owner of the diamonds 
for his loss and then set about to recover 
the stones. 

The soil under the wreck, to a depth 
of several feet, was removed, dried, and 
sent to New York City, where it was 
sifted. Forty percent of the stones were 
recovered in this manner. Several weeks 
later, after heavy rains, other stones 
appeared where the wreck occurred and 
were picked up by a laborer, hired to 
continue the unique diamond hunt. 

The chief use of black diamonds 
is in boring into the earth in prospecting 
for precious minerals. Attached to the 
end of a hollow pipe is the 
bit, an inch and a half 
in diameter with eight 
of the black diamonds in 
its cutting edge. 


Names, Like Hats, 
Change Style 
eee of people, as well 


as automobiles and 
clothes, have their changing 
styles, research by Professor 
George R. Stewart, Jr., of 
the University of Califor- 


nia, has revealed. Studying the records 
of the university officers and students 
over a period of years, he found cycles 
in the popularity of different feminine 
names. Elizabeth holds first place in favor 
at present. Mary was the favorite a 
few years ago. The Mabels, Anns, and 
Emilys have recently grown fewer. In 
the future, he predicts, Frances will rise 
to first place, with Ann and Emily coming 
back into favor. 

Professor Stewart selected twelve fem- 
inine names which have been consistently 
popular for the last fifty years. They are: 
Elizabeth, Mary, Helen, Dorothy, Mar- 
garet, Marie, Katherine, Louise, Ruth, 
Eleanor, Lucille, and Evelyn. 
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Tusks of 4,000 Elephants 
Supply Billiard Balls 


HE tusks of 4,000 elephants are 

needed each year to supply the world 
with billiard balls, which cannot be made 
from any substance except ivory. Most 
of the material, gathered from dead ele- 
phants found in jungles and on feeding 
grounds, is sent to London, whence it is 
reshipped to Hamburg, Germany, the 
world’s chief ivory market. 

Much time and care and the utmost 
skill go into the making of the billiard 
balls, which are valueless unless they 
approach perfection in shape, size, 
weight, and smoothness of surface. 

The tusks are weighed and measured 
with great care and cut into oblong blocks. 
They are then placed in a seasoning room, 
the temperature of which is painstakingly 
regulated to prevent cracking of the 
ivory. After a year in the seasoning 
room, the blocks are shipped to the fac- 
tory. Here they are cut again, this time 
closer to their ultimate shape, and stored 
away for another year’s 
seasoning! At last, 
those balls which have 
not been marred in the 
course of seasoning and 
shipping are finished by 
hand. The average 
billiard ball costs about 
$20. The finest are 
Zanzibar ivory balls, 
worth from $50 to $75. 
They require several 
years seasoning. 


New **Dachshund”’ Auto 
Has Front-Wheel Drive 


N THE highways near Pasadena, 
Calif., a mystery automobile with a 
question mark in place of a name plate 
was recently tested. As wide and as long 
as the usual car, it is so low that a me- 
dium-sized man, standing beside it, 
could rest his elbow on the roof of the 
inclosed body. No running board is 
necessary. The driver and passenger 
step directly into the low machine. 
Inside, the operator shifts gears, not 
by the usual lever, but by a sliding mech- 
anism on the dashboard. The car is driven 
through the front wheels, the power being 
transmitted to the front axle by a short 
drive shaft and universal joints. 
In a test run, the strange “dachshund 


POPULAR SCIENCE MONTHLY 


auto” is said to have reached a speed of 
ninety miles an hour on a concrete high- 
way. The coupe weighs 2,500 pounds 
and has a 130-inch wheelbase. Its low 
rakish lines represent the latest develop- 
ment in the general trend toward low 
body design, which is made possible by 
modern smooth highways. 


First Motion Picture of 
Sunrise on the Moon 


OU’ VE seen countless terrestrial sun- 

rises and sunsets in the movies, but 
it has remained for the Princeton Univer- 
sity observatory to take motion pictures 
of the sunrise on the moon. With the 
twenty-three-inch lens of the telescope 
substituted for that of the camera, the 
burst of dawn on the peaks of Copernicus, 
one of the moon’s 200,000 craters, was 
caught for the first time. This feat, one 
of the most important of recent-achieve- 
ments in astronomy, may mean that the 
wonders and secrets of distant worlds will 


be brought to the neighborhood movie 
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The new low-hung front-drive car. Com- 
pare height with man. Left: Driver’s 
seat, showing sliding gear shift on dash. 


theater, bringing to everybody 
the thrill of observatory tele- 
scope-gazing. 

Flashed upon the screen, the 
picture showed a lunar surface of 
330 by 200 miles apparently only 
1,000 miles away, instead of the 
240,000 miles when seen with the 
naked eye. Details. stood out 
sharply, although an ordinary amateur 
camera was used. Because the light of 
the rising sun crawls across the face of 
the moon at only nine miles an hour, 
compared with 1,000 miles an hour on 
the earth, the pictures were taken at a 
speed of one hundred times less than 
the ordinary film, or one picture every 
six seconds. Run off at the regular speed, 
the pictures revealed in two minutes a 
-phenomenon which actually takes more 
than three hours. 

Because of the lack of atmosphere on 
the moon, there is no twilight to its 
dawn. A bright rim of light pushes back 
the blackness of night in a sharp line. 
This light was seen to climb the giant 
walls of Copernicus crater, rising about 
two miles above the surrounding plain. 
Great shadows extended into the huge 
pit, which is 9,000 feet deep and sixty- 
four miles across. Gradually the giant 
shadows shortened and sunlight poured 
in to fill the gigantic cuplike depression. 





**Hold It, Please!’’ The Sea 
Lion Strikes a Pose 


EING photographed has become 
such an everyday occurrence for 
the sea lions in the London, England, 
zoo, that they often approach within a 
few feet of the photographer to pose for 
a close-up. Balancing themselves with 
their armlike flippers on the rocky edge 
of the pool, they twist and turn, examin- 
ing the camera with great curiosity. 
Because of their intelligence, these 
animals are prized for menageries and 
zoos. Unlike their relatives, the seals, 
sea lions do not have fur. Their thick 
skin is covered with coarse hair. The 
great yellow sea lion, a rare species, some- 
times grows to a length of twelve feet. 
In former days, these sea monsters 
were valued highly by natives of the 
Pribilof Islands, off the coast of Alaska, 
who made raincoats from the linings 
of the intestines and constructed boats 
by stretching the tough sea lion skin over 
a wooden frame. The common sea lion 
is smaller, usually about seven feet long. 


One Half of All the Rain 
Goes Back to the Air 


HERE does all the rain go? A 

three-year study by the U. S. Geo- 
logical Survey has answered this ques- 
tion. The Pomperaug Basin, in Conriec- 
ticut, which is believed to be typical of 
the country at large, was given intensive 
study. The results showed that of the 
annual rainfall of forty-four inches, 
twenty-one inches flow out through 
streams. The other twenty-three inches 
return to the atmosphere. Evaporation 
from the soil, from water surfaces, and 
from the leaves of trees account for these 
tons of moisture that enter the air. 


Lives with Rubber Heart 


EMOVING the heart from a cat, sub- 
stituting an electrically operated dou- 
ble-action rubber pump for the organ, 
and thus not only reviving the animal 
but keeping it alive several hours, was 
the startling experiment conducted some 
weeks ago by Dr. O. S. Gibbs, professor 
of pharmacology in Dalhousie Univer- 
sity, Halifax, Nova Scotia. 

The investigator devised the test 
during experiments to ascertain the 
effects of various poisons on parts of the 
body after the heart had succumbed. 
While recognizing the importance of 
Dr. Gibbs’s experiment, medical author- 
ities emphasized that the invention was 
inapplicable to human beings. 
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Greatest River Chain Is 


Revealed by Explorers 


DISCOVERY in South Amer- 

ica which reveals the world’s 
greatest chain of rivers was made 
recently when two German ex- 
plorers in the wilderness of Para- 
guay found a connecting link be- 
tween the mighty Amazon and the 
rivers which wind to Rio de La 
Plata. Geographers long had be- 
lieved that jthere was a canal or 
link between the two great rivers 
of South America, but no definite 
proof had been advanced. 

It is now known that one tre- 
mendous system of rivers extends 
from the mouth of the Amazon, at 
the equator, to Buenos Aires, 
thousands of miles down the east 
coast. A short distance south of the 
headwaters of the Amazon begin 
the rivers which flow straight south 
to Buenos Aires. The new dis- 
covery will not add to the 50,000 
miles of inland navigation afforded 
by the Amazon and its tributaries. 
Brazilian river steamers ascend 
from Buenos Aires 2,360 miles to within 
a short distance of the headwaters of the 
Amazon. The district between the two 
rivers is known as “the Diamond Province 
of Brazil.” Prospectors “wash” for dia- 
monds as the “ Forty-Niners”’ washed our 
rivers for gold. 


Aluminum Replaces Wood 


in Office Chairs 
LUMINUM is taking its place beside 


mahogany, walnut, oak, and birch 
as a material for building chairs. One 
company in Buffalo, N. Y., is producing 
3,000 aluminum office chairs a month. 
An aluminum alloy that has approxi- 
mately the strength of mild steel is used. 
The weight of an aluminum chair is about 
one half that of the same type of chair 
made of wood. Seats of this kind are 
expected to find wide use in dirigibles 
and airplanes, as they are stronger 
than the wicker furniture now used. 


Flames of Star Speed 
4,000 Miles a Minute 


LAMES that travel 4,000 miles a 

minute have been found in the giant 
sun, Beta Cephei, which shines near the 
North Pole star. From a size of 10,000,- 
000 miles in diameter this great 
star swells, in a little more than 
four hours, to a flaming ball 
11,000,000 to 12,000,000 miles in 
diameter. 

Recent studies at the Fuertes 
observatory of Cornell University 
have attempted to explain the pul- 
sations by which stars such as this 
rapidly expand, then as 
quickly shrink to their 
original size. Though no 
one knows what started 
this movement, the prin- 
ciple that keeps the flam- 
ing gas in motion is like 
that of a pendulum. Some- 
day, astronomers say, the 
motion will stop, pendu- 
lumlike, midway between 
the two extremes. 





New Movie Camera Records 


Scenes in Perspective 


OTION pictures in natural _per- 
spective were thrown on the screen 
during a recent demonstration of a new 
system of photography and projection 
developed by George K. Spoor, veteran 
producer (at the right in the photograph), 
and John J. Berggren, an inventor (left). 
The film used is double the normal 
width, and the camera is equipped with 
two lenses spaced about the same 
distance apart as the human eyes. The 
inventor says the perspective effects 
are obtained by mirrors within the 
camera which blend, on the film, the 
images produced by the lenses. 
The new system would permit the life- 
like production of many scenes now 
hopeless from a movie standpoint. 


Strange Mineral Produces 
Useful ‘‘Offspring”’ 

SCIENTIST recently placed a small 
cube of whitish “rock” in a dish of 
water in his laboratory. Thirty-six hours 
later be returned and found that the cube 
had bred a whole family of other cubes! 
As the mineral swelled in the water, each 
face except the lower one, which was 













of the mineral 


Soaked in water, benton- 
ite makes a_ serviceable 
hand soap. Left: Blocks 

“born”? 
from the center cube. 
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protected from the action of the fluid, 
produced a new cube as large or larger 
than the original! Other types of the same 
mineral expand into irregular shapes ten 
times their original size under similar 
conditions. 

The whitish substance is bentonite, one 
of the oddest minerals known. Only. re- 
cently scientists have begun to discover 
the extent of its usefulness. In the days 
of the California gold rush, the “Forty- 
Niners” soaked bentonite in water to 
make a soap they dubbed “surface jelly.” 
Deposits in the United States, Mexico, 
China, and France, of volcanic origin, lie 
near the surface and are “mined” with 
plows, scrapers, and steam shovels. 

Research chemists for oil companies 
recently found that bentonite filters crude 
petroleum more quickly and more cheaply 
than fuller’s earth, the substance formerly 
used for the purpose. It may also prove 
valuable in redeeming waste by filtering 
and purifying used motor oil. 

A discovery made by a boss molder in 
a Milwaukee, Wis., foundry, gave the 
strange mineral another new job. He 
found that molding sand, which is usually 
thrown away after being used once, be- 
cause the clay coating on the grains is 
burned into material resembling earthen- 
ware by the heat, can be given a new 
coating by washing it with bentonite. 
His method is being adopted by many 
companies. 

In soaps, cleaners, and beauty prepara- 
tions, bentonite has found a place as an 
ingredient. It also has been used in 
surgical dressings. In sprays it promotes 
emulsions and aids in fighting destructive 
insects. As a plastic filler it is employed 
in the manufacture of linoleum, window 
shades, and phonograph records, and it 
also has its place in polishing shoes. 


Edison’s First Lamp Is 
Pictured on Stamp 


PICTURE of Edison’s first electric 
lamp was placed recently on a spe- 

cial two-cent U. S. stamp. Edison’s por- 
trait could not be used because of a 
general rule against portraying living 
persons on stamps or money of the nation. 
The lamp is one of the few inventions 
to be honored in this way. While air- 
planes, steamboats, bicycles, and railway 
trains have appeared on U.S. stamps, they 
have been placed there because they are 
means of transporting mail rather than 
because they are inventions. Last year a 
picture of the Wright brothers’ 
first airplane appeared on a special 
stamp commemorating the twenty- 
fifth anniversary of the first flight. 


Hunt Whales by Plane 


FTER seeing the North Pole 
from the air, Capt. Hjalmar 
Riiser-Larsen and Capt. Luetzow 
Holm, veterans of the Amundsen- 
Ellsworth 1926 flight from Spitz- 
bergen to Alaska in the dirigible 
Norge, are setting out to hunt 
whales in airplanes. A Norwegian 
concern has hired the famous air- 
men to accompany the steamer 
Thorshammer on its annual cruise 
into Arctic waters. They will 
circle away from the ship, signaling 
back the position of whales seen. 
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Walls Insulated with 
Lining of Seaweed 


“(VYEAWEED quilts” form the 

unique insulating material re- 
cently used to line the walls of a new 
bank building erected in London, Eng- 
land. After long green ribbons of 
the sea plant had been dried and put 
through a special process, they were 
“quilted” in sheets about the width 
of ordinary wall board and attached 
to the walls to form an insulating 
lining under the plaster. 

The “quilts” are reported to be 
effective in deadening sound and pro- 
tecting the interior of the building 
from heat and cold. This latest 
utilization of seaweed, of which there 
is a limitless supply in every ocean, 
will be given additional tests to de- 
termine its value in house building. 


Find Lost Village Buried 
by Sand 400 Years Ago 
IRESIDE legends in northern 


Germany for nearly four cen- 
turies have told of the lost village of 
Lonzke, which was swallowed by a 
mountain of moving sand. The 
other day, remnants of the village 
were discovered in the wake of a 
drifting sand dune on the Baltic 
seacoast of Pomerania. 

About 1540, this little fishing vil- 
lage stood on the coast with a great 
dune between it and the sea. As pre- 
vailing winds blew in one direction, 
the sand particles were carried away 
from the sea and the whole gigantic 
mound worked gradually inland, bury- 
ing the homes of the fisherfolk, who 
abandoned the village and moved else- 
where. The advance of the drifting dune 
was so gradual that no life was lost in the 
destruction of Lonzke. In the time that 
has passed since that day, the dune has 
moved further inland, until now parts 
of the buried homes have come to light. 

German antiquarians, searching the 
spot, have found bits of timber, house- 
hold utensils, and even the coins of for- 
gotten German princelings of the four- 
teenth and fifteenth centuries. They re- 
port that the sand-preserved relics may 
prove a valuable archeological find. 


Grain Elevator 
Has an Artist 
N MOMENTS 


snatched from his work 
as a weigher in a grain 
elevator at Brooklyn, 
N. Y., William Peters has 
painted on his office wall 
an elaborate mural which 
represents the progress of 
transportation from the 
oxcart to the Zeppelin and 
the seaplane. 

In the center of the de- 
sign is a picture of the 
high, white elevator in 
which Peters works, keep- 
ing record of the millions 
of bushels of grain enter- 
ing from the barges 
brought down the New 
York State Canal. 

All his life, Peters says, 


William Peters, grain el 
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Lining the walls of a 
new bank building in 
London with insulat- 
ing quilts of dried sea- 
weed, which are said 
to shut out noises, as 
well as heat and cold. 
Right: Dried strands 
of the seaweed used 
in new wall insulation. 


be has wanted to paint, but has never had 
time for study. His natural ability with 
the brush enables him to find relaxation 
from the dust and roar of the huge eleva- 
tor. His twelve-year-old daughter has 
inherited his talent for painting and 
plans to be an artist when she grows up. 


Burned by Glacier Ice 


PORTLAND, Ore., high school boy 

recently suffered the unusual experi- 
ence of being burned by ice so severely he 
had to be taken to a hospital. Climbing 
Mount Hood glacier, he lost his footing 
and slid 2,500 feet down the gleaming 
mountain side. He was picked up in a 
crevasse with no bones broken but 
burned by friction as badly as if by fire. 


levator employee, with the elaborate mural painting, depict- 
ing the progress of transportation, which he completed during odd moments. 
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Round-Up of Wild Horses 
a Thriving Industry 


HE tops of your shoes, your soap, and 

the feed for your chickens may have 
had their origin in wild horses roaming the 
deserts und plateaus of the Far West. 
For an industry which captures, kills, 
and markets thousands of wild horses 
annually for these products has grown 
up in Montana, Idaho, Nevada, Utah, 
California, and Oregon. 

Round-up parties go out in search of 
the herds, which are usually found in 
the early morning around water holes. 
The riders form a circle and close in on the 
animals, driving them to a corral. The 
tallow is sent to soap factories, the hides 
made into leather, the meat converted 
into chicken feed, and the bones are used 
in making fertilizer. The value of each 
horse is determined by the quality of its 
hide. They bring from $2 to $5 apiece. 

Wild horses are just as wild as deer, 
and they can detect the 
presence of a man at great 
distances. They are so 
| speedy that riders have to 
| change saddle ponies every 
other day during round- 
ups. Cattle and sheep 
owners say they are glad to 
have the wild horses killed, 
because they eat twice as 
much as a cow and six 
times as much as a sheep. 
They can withstand severe 
weather and if necessary 
they are able to go without food or 
water for a long time. 


! 
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Handwriting Reveals Sex 
by Slants and Curves 


HE handwriting of men, as a rule, is 
angular, irregular, unconventional, 
and possesses an individual slant. That 
of women, on the other hand, is usually 
curved, ¢onventional, and uniform. 
Those were the conclusions reached by 
members of the faculty of the California 
State Teachers College at San Diego, who 
recently conducted an experiment to de- 
termine whether sex characteristics in 
handwriting could be readily recognized. 
The experimenters selected a number of 
judges who had no special training in pen- 
manship and to them 
submitted a large sheaf of 
handwriting samples. 
Two out of every three of 
their decisions as to the 
sex of the writer proved 
to be correct. 


Oaks Popular 


J ee oaks are plant- 
ed along streets and 
roadsides in the United 
States than any other 
kind of tree, the Bureau of 
Public Roads reports. 
Maples hold second place 
in popularity. In cool and 
dry regions, the green ash, 
locust, hackberry, box el- 
der, and poplar trees are 
in wide use. In warm, dry 
climates the eucalyptus, 
palm, and Jerusalem 
thorn predominate. 
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Largest Motor Lifeboat Carries 300 Persons 


HREE hundred people can ride in the 

Princess Mary, said to be the largest 
motor lifeboat ever built, recently tested 
at Cowes, Isle of Wight, England. 
Equipped with radio apparatus, the craft 
will be stationed at Padstow, Cornwall, 
near the southwestern tip of England, as 
part of the equipment of the life-saving 
station there. It is said to be unsinkable 
and is designed for rescues at sea beyond 


Alaska’s Million Reindeer 
Form Great Industry 


NE MILLION reindeer are now liv- 
ing in Alaska, according to a recent 
Government estimate. Known as “the 
camels of the frozen North,” they are 
said to have greater value as beasts of 
burden for long-distance travel than the 
husky dog, and to be able to outdistance 
horses on a short stretch. 

Besides its value as a transport animal, 
the reindeer is a principal source of food 
and clothing for the Eskimos of Alaska. 
Within the last twenty years, the reindeer 
industry there has become second in 
importance to the fishing industry. More 
than 2,000,000 pounds of reindeer meat 
was exported from Alaska last year, much 
of it to meet a growing demand in the 
United States. 

Forty years ago, there were no reindeer 
in Alaska. At that time, because of a grow- 
ing scarcity of seals, whales, and walrus 
upon which the natives depended for food 
and clothing, Dr. Sheldon Jackson, U.S. 
General Agent of Education in Alaska, 
proposed bringing a herd of the animals 


from Siberia. In 1891, with.funds sub- ° 


scribed by private citizens, he bought 171 
reindeer, and for nine succeeding years 
the U. S. Congress appropriated sums to 
add to the Alaskan herds and to train 
natives in caring for them. 


Onions Their Own Doctors 


HE red and yellow onion make their 

own antitoxin to kill parasitic fungi 
that try to live at their expense. The less 
fortunate white onion, however, falls a 
prey to the fungus. A recent laboratory 
analysis by chemists of the University of 
Wisconsin. showed that the red and yellow 
varieties contain an acid belonging to the 
phenol series which stops the growth of 
the parasitic plants. 


those possible with smaller man-powered 
lifeboats. 

The length of the vessel is sixty-one feet 
and its beam fifteen feet. Even in high 
seas, it can carry 150 people safely, its 
makers declare. The cost of construction 
was $70,000. This sum was supplied by a 
well-known steamship line of England 
interested in perfecting more efficient 
equipment for shore life-saving stations. 





Invents Movie Film Made 
of Canvas or Paper 


CANVAS belt becomes a movie film 

through the magic of a new process 
recently announced by a Pittsburgh, Pa., 
experimenter, Dr. Fred W. Hochstetter, 
who is pictured above with a strip of his 
new film. The invention is said to permit 
the use of paper as well as silk, linen, and 
cotton cloth as a base for movie and 
talkie films. , 

According to the inventor, the cloth or 
paper strips may be washed and ironed 
without injury, and they are said to be 
noninflammable. In place of the usual 
emulsion, used on ordinary movie and 
photographic films, Dr. Hochstetter ex- 
plains he uses a mixture having a selenium 
base. 

In projecting images on the screen from 
the canvas film, it is pointed out, light 
does not pass through the film, but is 
reflected from its surface. Dr. Hochstetter 
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also announces that he has perfected a 
projecting machine for talking movies 
recorded on his cloth or paper films. 


Stamps Raise Museum Fund 


SERIES of postage stamps, having 
£\ currency for a single day, and none 
intended to be put on letters, were re- 
cently issued in the island of Madeira. 
The purpose of issuing the special stamp 
was to raise money to build a national 
museum. ‘Their rarity is expected to 
make them valuable in the eyes of stamp 
collectors and thus bring extra revenue 
to the island government. 


Smelter Raises Crops to 
Test Effect of Fumes 


AISING marigolds and mignonettes, 
beets and beans, usually does not 
come within the province of a big indus- 
trial concern, but a copper company 
whose smelting and refining plant is 
located in the Borough of Queens, New 
York City, has gone in for truck farming 
and flower gardening. 

This the concern has done as a practical 
refutation of numerous charges from 
owners of vegetable and flower gardens 
in the neighborhood that the fumes from 
the copper plant kill vegetation for miles 
around. And the company has not done 
the thing by halves. Amid its factory 
buildings it has laid out a real truck farm, 
where tomatoes, radishes, peppers, onions, 
cucumbers, pumpkins, eggplants, lima 
beans, corn, and other vegetables, as well 
as many varieties of flowers, are being 
raised successfully. 

The large variety was decided upon to 
prove that all manner of plants are able 
to withstand the factory fumes. Officials 
of the company emphasize the fact that 
the ordinary methods of fertilization and 
cultivation have been followed in the 
experiment. 


This Little Reading Lamp 
Clamps to Your Book 


TINY reading lamp that clips onto 

your book, magazine, or newspaper 
and provides illumination for the page is 
the latest innovation in lighting comfort. 
An adjustable shade, covering the little 
bulb, can be tilted to direct the light out 
of the reader’s eyes and onto the printed 
matter. 

Because the midget lamp is extremely 
light, and its extra wide clip holds it 
firmly attached to the paper, its presence 
is said to be hardly noticed by the reader. 





The midget reading lamp, showing wide spring 
clamp that fastens it to book or magazine. 
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Huge Dry Dock Sections Go on Ocean Voyage 


OVING like huge buildings across 
the water of Lower New York Bay, 
five sections of two dry docks recently 
began a trip down the Atlantic Coast to 
the Gulf of Mexico. Harnessed to them 
with heavy cables, five powerful tugs 
puffed and strained, dragging the un- 
wieldy structures into the open sea. 
The sections, one of which appears in 
the photograph, have a combined lifting 
capacity of 10,000 tons. Two of them 


Voyagers Send Greetings 
by Phonograph Records 


HE first word-of-mouth messages 

from ocean voyagers to the folks back 
home were dispatched from the French 
liner Ile de France by means of phono- 
graph records dictated by outbound pas- 
sengers. The records, which are seven 
inches in diameter, will run for two min- 
utes and record about 300 words. They 
may be played on any home talking 
machine and are said to be indestructible. 
Special containers for mailing the records 
are provided. 


Novel Pencil Sharpener 
Guards the Points 


HANDY pencil sharpener for desk 

use, pictured below, is designed to 
prevent breaking the point by pulling the 
pencil out of line while turning it. The 
sharpener is swiveled so it can move up 
or down or to either side to accommodate 
the pencil if jerked out of line. 

A little metal cup, to which the sharp- 
ener is attached, catches the shavings so 
they are not scattered about. In using 
the device, the sharpener is held with one 
hand while the pencil to be sharpened is 
turned with the other. 


New desk pencil sharpener with swivel arrange- 
ment to prevent pencil point from breaking. 





went to New Orleans, La., and three were 
added to a floating dry dock at Mobile, 
Ala. These additions increased the size 
of the Mobile dock so that now it is 
eighty-eight feet wide and nearly as long 
as two city blocks. 

With the enlarged capacity of the two 
southern docks, the owners, the Todd 
Shipyards Corporation, of New York 
City, will have facilities for dry-docking 
175,000 tons of shipping at one time. 





Automatic Photographer 
Lets You Pose Yourself 


Wea you go to the photographer’s 
in the future you may choose your 
own pose and see what your portrait will 
look like when finished, if a new invention 
by Luther G. Simjian, director of photog- 
raphy in the Yale School of Medicine, 
New Haven, Conn., is universally adopt- 
ed. The inventor, shown above with a 
model of his device, says that it eliminates 
the necessity of making many exposures 
from which the subject chooses one or two 
poses, as at present. 

The invention, the result of five years 
experiment, consists of a booth in which 
the subject sits facing seven mirrors, so 
that he sees his features reflected from 
seven angles. No operator is necessary. 
When a choice of the most satisfactory 
pose has been made, the subject presses a 
button and an invisible camera records 
the picture from the angle of the mirror 
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in which the chosen reflection appears, 

As soon as the picture has been taken, 
the lights in the booth go out, the film in 
the camera is changed automatically, the 
lights flash on again, and the apparatus 
is ready to take another picture. Because 
the subject is alone when the photograph 
is made, Simjian says, natural facial 
expressions without traces of self-con- 
sciousness will be recorded. 


Science Preserving Rare 
Vatican Manuscripts 
O PREVENT the corrosion or crack- 


ing of priceless manuscripts in the 
Vatican at Rome, two types of machines 
for conditioning the air have been built 
by the General Electric Company. 

In the damp summer months the at- 
mosphere in the Vatican library becomes 
so humid that the books show a tendency 
to decay. This problem was solved by 
installing seven electric air drying units. 
In winter, on the other hand, the air 
is so dry that the manuscripts become 
brittle and are likely to crack or break. 
To remedy this condition a moisture- 
creating device was designed, consisting 
of a tank filled with water in which a 
series of electric heating elements are 
immersed. Humidity gages and thermo- 
stats keep the water at the correct tem- 
perature to discharge the desired amount 
of water vapor into the rooms. 


Finds Rats Are Guided by 


Hearing, Not Reason 


HE theory that animals think and 
reason like human beings received a 
setback recently when experiments di- 
rected by Dr. John F. Shepard, professor 
of psychology in the University of Michi- 
gan, revealed that they depend more 
upon their sense of hearing than upon 
sight, smell, touch, or any reasoning 
power. In laboratory tests to discover 
how rats find their way rapidly out of a 
maze he found that soundproof material 
placed on the floor caused the animals to 
wander aimlessly among the complicated 
passages, although they previously had 
been able to reach the one exit with ease. 
The experiments, Dr. Shepard reported, 
indicated that the rats were guided, not 
by reason, but by the sound of their feet 
and the echoes which varied as they 
scurried toward the exit. Further studies 
are being conducted to discover whether ~ 
rats depend entirely upon their sense of 
hearing to find their way. 
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Bie Distance Getter 


Tests Prove This New Radio Receiver Is Ten Times 
as Sensitive as the Average High-Grade Instrument 


“ERE is aradio receiver designed 
especially to reach out and bring 
in the stations. It is the most 
sensitive circuit ever tested in 

= the Popular Science Institute of 

Standarcis radio laboratory. 

According to the modern standardized 
methods of testing the sensitivity of a 
radio receiver, the new PopuLar ScrENCE 
Screen Grid Distance Getter, when 
coupled to the usual two-stage audio 
amplifier, will produce a standard loud- 
speaker signal when the strength of the 
broadcasting is less than one microvolt 
per meter on any wave in the broadcast 
band. The set described here is almost 
ten times as sensitive as the average 
really high grade radio receiver. 

The selectivity of the PopuLar ScrENcE 
Distance Getter is on a par 
with the finest sets available. 

If bringing in distant sta- 
tions appeals to you, or you 
are located where you must 
depend on distant stations 
for your radio entertainment, 
and you like to do radio con- 
struction work, this receiver 
will appeal to you both be- 
cause of its unusual results 
and because the construction 
work is relatively easy. Fur- 
thermore, there are absolute- 
ly no adjustments to make. 
If the shielding and wiring 
are carried out according to 
instructions the receiver is 
bound to work right. You 
do not have to make balanc- 


measurement is ample. 


By ALFRED P. LANE 





| PULAR SCIENCE MONTHLY 
Blueprint No. 109 describes 
in great detail the construc- 
tion of the POPULAR SCIENCE 
Screen Grid Distance Getter (see 
page 115). It includes a com- 
plete picture wiring diagram of 
the receiver with audio amplifier 
and all accessories. 

A complete list of parts ap- 
proved by the Popular Science 
Institute of Standards will be 
sent with each blueprint or will 
be mailed without charge to 
readers who do not wish the blue- 
print. Address requests for in- 
formation to Technical Editor, 
POPULAR SCIENCE MONTHLY, 381 
Fourth Avenue, New York City. 














Fig. 1. This top view of the receiver will help you lay out the parts. Eye 
Note that the aluminum stage shields are spaced. 


densers are, of course, turned so that their 
shafts are parallel to the panel. If you do 
this it will be necessary to use midget 
condensers in parallel with C1 and C4, as 
these two stages do not tune exactly like 
the second and third stages controlled by 
condensers C2 and C3. 

The new Poputar Science Screen 
Grid Distance Getter uses three of the 
latest UY-224 A. C. type screen grid 
tubes and one 227 A. C. type heater 
detector tube. The circuit, therefore, 
comprises three stages of screen grid radio 
frequency amplification with a tuned 
detector circuit. The unit is designed to 
be used with any standard type of power 
amplifier or the ordinary two-stage audio 
amplifier. 

The detector tube is connected in what 
is known as the plate rectifi- 
cation or power detector cir- 
cuit, there being no grid con- 
denser and no grid leak; in- 
stead a dry cell C-battery is 
used. One advantage of this 
arrangement is that you can 
eliminate the first audio 
stage and feed the detector 
output directly into the pow- 
er amplifier stage. The radio- 
frequency amplification is so 
great that under normal con- 
ditions you will get plenty of 
signals from the loudspeaker 
with only one audio amplifier 
stage. Another advantage of 
power detection is that hum 
troubles are greatly reduced. 
The amount of hum you re- 








ing adjustments of any kind. 
The tuning of the new re- 
ceiver is, of course, more 








tedious than with the usual 
single dial control outfit, but 
on the other hand the in- 








dividual! dial construction is 
much simpler and there is no 
chance for reduced efficiency 
owing to lack of synchroniza- 
tion between the stages, as 
may be the case when you 
use a single control. 









































F COURSE, if you wish 

to go to the extratrouble 

of constructing this receiver 2'AN. 
as a single control job all you 












































ceive from the loudspeaker 
depends largely onthe amount 
of audio amplification in the 
circuit and not on the num- 
ber of radio-frequency stages. 


IGURE 7 shows a typical 
audio amplifier circuit 

for use with this receiver, 
though of course you can use 
any other standard audio 
amplifier circuit. The dotted 
line in this figure indicates 
where to cut out the first 
audio stage if you do not wish 
to use it. If space is an im- 
portant requirement you can 
mount the single audio stage 


A 75V. ° ° 
need do is to separate the "wv “Sow. ; —_ in the space just back of the 
shields so as to allow space i“. fourth shield, which houses 
at the center for the neces- Fig. 2. Pictorial wiring diagram. Parts on and under sub-base are spread condenser Ch and coil unit 
sary drum dial. The con- out, and R.F. transformers tipped out of position, to make wiring clearer. A}, B4. We recommend, 
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however, that the audio amplifier stage 
be built into the power unit, or as a 

separate unit if you use a factory built 
B-eliminator. 

Many of our readers are located where 
no electric light current is available and 
so we include a diagram, Figure 5, which 
details the Poputar Science Screen 
Grid Distance Getter arranged for use 
with the UX-222 battery-operated screen 
grid tube. In the battery operated cir- 
cuit parts R1, R2 and R3, C6, C9 and C12 
are eliminated, and parts X/, X2, X3, X4, 
X5, and X6 are used instead. Each one of 
these parts is a fixed 10-ohm 
resistance. Also, because the 
UX-222 is not as efficient a 
radio-frequency amplifier as 
the UY-224, it is desirable, in 
the battery operated circuit, 
to use the grid condenser and 

grid leak. Consequently parts 
are indicated at L. Use a two- 
megohm grid leak and a 
.00025 grid condenser. Part 
Y should be a standard self- 
adjusting rheostat designed 
for use with a battery type 
201A tube. 

In battery operated form 
the receiver isnot as effi- 
cient, or, in other words, 
not as sensitive to distant 
stations, as it is when con- 
structed for full electric oper- 
ation, but the battery oper- 
ated Distance Getter will 
out-perform by a_ large 
margin any standard type of 
battery receiver. 

Here are the parts you will 
need to build the PopuLar 
ScrencE Screen Grid Dis- 
tance Getter in full electric form, using 
UY-224 tubes as radio-frequency ampli- 
fiers and the UY-227 tube as a power 
detector: 

Al, B1—First-stage tuning unit 

A2, B2; A3, B3; A4, B4—Screen grid 
type radio-frequency transformers 

C1, C2, C3, C4—Variable condensers, 
.00035 mfd. capacity 

C5—Fixed condenser, .0005 mfd. capac- 


Fig.5. 


it 

C6, C7, C8, C9, C10, C11, C12, C13, 
C14— %-mfd. fixed condensers 

D1, D2, D3, D4—Radio-frequency 
choke coils, 85 millihenry induc- 
tance 

Ri, R2, R3—Fixed resistances, 
1,000 ohms 

R4, R5, R6—Fixed resistances, 
5,000 ohms 

R7—10,000-ohm potentiometer 

R8—10- or 20-ohm center tap 
fixed resistance, or 10- to 20-ohm 
potentiometer 

Four aluminum shields—size 6 
by 8 by 5% inches 


Four Y-type sockets 





Fig. 7. Diagram for two- 
stage A.C. audio amplifier. 
The second or power stage, 
at right of dotted line, alone 
will give sufficient amplifica- 
180V. tion in majority of cases. the 
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Fig. 3. Diagram for set using UY-224 A.C. heater type a 
screen grid tubes. Grounds are to shields or sub-base. 2)ev.AC. TSN. 1B80V. 9. OR IBV. 





Fig. 4. Each R.F. transformer, with the condenser that tunes 
it, is in a separate shield. 


Individual tube shields also are used. 


























45V. 135V. 


Use this wiring diagram if you must build the set for battery opera- 
tion with UX-222 screen grid tubes. Note carefully substitution of parts. 


Three shielded grid tube shields 

Three shielded wire connectors 

Four dials 

One 7 by 28-inch panel 

One baseboard, 12 by 27 inches 

Each part listed is a standard factory- 
built article which can be obtained from 
any dealer. However, the arrangement of 
the circuit and the layout of the parts 
allow plenty of space for you to use parts 





Fig. 6. How screen grid tube 
sockets are mounted on the 
sub-base. All socket leads ex- 
cept the plate lead are passed 
through large holes in the sub- 
base. With caps of tube 
shields replaced with wire 
netting, these holes provide 
necessary ventilation. 
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you have on hand. The coil specifications 
are: 

Al, 2% inches diameter, 15 turns No. 
24 wire, tapped at the 4th and 8th turns 

B1, 3 inches diameter, 60 turns No. 
22 wire 

A2, A3, and A4, each 1% inches in 
diameter with 100 turns of No. 36 wire 
spaced 117 turns per inch, tapped at 

60th and 75th turns (We find 75 

turns give best results in this circuit.) 

B2, B3, and B4, each 2 inches in 

diameter with 86 turns of No. 26 

wire spaced 36 turns per inch 

If you are unable to space- 
wind your coils you can, of 
course, wind them close, us- 
ing fewer turns in each case. 
However, space-winding adds 
to the efficiency. As the coils 
are not expensive, if you can- 
not wind them to these exact 
specifications it is worth 
while to purchase the fac- 
“Vv. —_ tory-wound coils. 


Assembling the 
Receiver 


HE first job is to make the baseboard, 
either of a solid piece of wood 
or of layers of plywood to obtain the 
necessary thickness. Then mount the 
panel on the baseboard. Take it off and 
lay out the holes on the panel for the 
screws and shafts of the variable con- 
densers. After you are satisfied that the 
condensers are properly mounted on the 
panel, remove them and fit 
the front section of each of 
- the four shields in the prop- 
er position. Then, using the 
holes already drilled in the 
panel as a jig, drill straight 
through the shields behind 
the panel. Then remount 
the condensers and dials (of 
course you Can use any dials 
you prefer), and proceed to 
mount the tuning unit AJ, 
A2, B2, and so on, and the 
condensers and radio-fre- 
quency choke coils C8, C1 1, 
C14, D1, D2, and D3 in 
approximately the positions 
shown in the top view of 
Figure 1. 


OTE that the only 

reason for the exten- 

sion shaft operation of po- 

tentiometer R7 is to reduce 

’ the width of the panel. If 

you prefer to use a wider 

panel, R7 can be mounted 

directly on the panel in 
(Continued on page 129) 
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Useful Hints for Radio Fans 


How to Make Your Drills Behave 


A Neat Job Is Easy 


When. You Know the Trick—Caring 


for Your Battery—Simple Ways to Test Radio Parts 


other home workshop jobs, much 

drilling has to be done. Drilling a 

hole through a piece of metal, bake- 
lite, or wood is simple if you go at it in the 
right way, so that the drill bites in, cuts 
easily, and makes a clean, accurately 
sized hole. 

Your hand drill, therefore, is one of the 
most important tools you own, and, if 
you cana afford a complete set of twist 
drills ranging in size from No. 1 to No. 
60, it certainly pays. Twist drills, as they 
come from the manufacturers, are ac- 
curately sharpened for use on iron and 
soft steel and they can, of course, be used 
without: any alteration on almost any 
other material. However, you will get 
much better results in drilling brass, 
bakelite, copper, and other soft materials 
if you will carefully stone the lip of the 
drill so that the face of the cutting edge 
is parallel to the axis of the drill. A drill 
stoned in this way will cut just as rapidly 
through bakelite, for instance, and will 
have no tendency todigin and stick. The 
same applies with brass and copper. 

Possibly you have noticed that some- 
times a drill produces a hole larger than 
itself. This is almost always due to the 
drill being ground so that one lip is 
slightly longer than the other. So, when 
you sharpen your drills, be careful to 
have both cutting edges of exactly the 
same length, with the point exactly cen- 
tral on the drill. When you desire to 
drill a hole exactly to size always drill 
first with a smaller drill and then use the 
drill of the size you want as, a following 
operation. Used in this way, the drill 
acts more as a reamer, and even if not 
quite true will cut a hole of accurate size. 

It is important to have on your work- 
bench a drill pad like the one illustrated 
here. This should consist of a hardwood 
board on which the work to be drilled can 
be placed. Hardwood is preferable be- 
cause it will help to prevent the drill 
breaking through suddenly as it goes 
through the back surface of the works. 
The drill pad will prevent filling your 
workbench with small holes, and you can 
use the holes as sockets for nails or pegs 
placed around the work to keep it from 
turning, as shown in the illustration. 


Test Each Part First 


IRYING to locate errors in wiring in a 
home-built radio receiver after the 
job is complete is difficult enough without 
making things worse by including defec- 
tive parts in the assembly. 
course, all manufacturers test the 
parts they make: before they are packed 


|: RADIO construction, as in most 





A drill pad of hardwood under work protects 
bench and keeps drill from breaking through. 


for shipment, but sometimes inspectors 
get careless. Consequently it pays to 
make sure that each part you use in 
building a receiver is in good working 
order before you place it in the circuit. 

A high grade voltmeter and a C-bat- 
tery of four and a half volts will prove 
useful in testing the condition of the 
parts. For instance, you can determine 








A B C’s of Radio 


ADIO waves can be speci- 
fied either in wave lengths 
or in frequency. The 

wave length is the distance 
from the crest of one wave to 
the crest of the next. The fre- 
quency in kilocycles gives the 
number of waves that pass a 
given point in one second. Since 
the speed of all radio waves is 
that of light, the two methods of 
measurement are interlocking. 
A 200-meter wave must neces- 
sarily be one of 1,500-kilocycle 
frequency. If the radio wave is 
specified in wave lengths you 
can find the frequency in kilo- 
cycles by dividing 300,000 by 
the specified wave length. If 
the wave is specified in kilo- 
cycles, divide 300,000 by the 
frequency, and the result will be 
the wave length in meters. 




















whether a small fixed condenser is short- 
circuited by connecting it in series with 
the battery and the voltmeter. If the 
voltmeter shows no reading the con- 
denser is in good shape. Likewise you 
can test every tuning coil by connecting 
it in series with the battery and the 
voltmeter. If the voltmeter shows no 
reading the coil is defective, and if it 
shows full voltage the wiring is continu- 
ous without break. 

Audio transformers can be tested in the 
same manner, first the primary winding 
and then the secondary winding. The 
primary winding is connected between 
the terminals marked P and B, the 
secondary winding being connected be- 
tween the terminals marked G and F. 
The voltmeter should read less than the 
full four and a half volts on both wind- 
ings and the reading should be lower on 
the secondary winding than on the 
primary winding. The falling off in 
voltage, of course, depends on the in- 
ternal resistance of the voltmeter; the 
cheaper the voltmeter the greater the 
difference you will note. 


ADIO-FREQUENCY choke coils, 
and the various fixed and adjustable 
resistances you use in the circuit, can 
be tested in the same manner. The testing 
of resistances is of particular importance 
because a defective resistance causes very 
peculiar results in the circuit. You will find 
that an ordinary good eight-volt meter 
connected in series with a four-and-a-half- 
volt battery will show some reading on 
resistances up to ten or fifteen thousand 
ohms. If you are testing fixed resistances 
of several different values make sure that 
the higher resistances show a lower read- 
ing on the voltmeter than the lower re- 
sistances. Of course the absence of any 
reading at all indicates that the resistance 
has an open circuit somewhere and should 
be discarded. 


Keep the Battery Clean 


RADIO storage battery is not ex- 
actly a parlor ornament, but that’s 
no reason for stowing it away in some 
out-of-the-way corner where it is hard to 
get at. Conceal it if you wish, but place 
it where you can get at it easily to add 
water and to keep the top clean. 
Whenever green and white corrosion 
appears around the terminals of the 
battery, it should be removed with a rag 
dipped in ammonia. The top of the bat- 
tery should be kept clean and dry at all 
times. If the deposit is allowed to collect 
it produces surface leakage which results 
in running down the battery. 
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How to Pep Up Your Battery Set 


Easy Ways to Get the Best Possible Reception 
Where No Electric Light Current Is Available 


HE modern completely elec- 

trified radio receiver is the 

latest thing in radio, but if 

you happen to live where no 
electric light current is available, 
such a set is useless. There is no 
reason, though, why you cannot get 
adequate reception with a battery- 
operated receiver at very reasonable 
expense. 

Your problems are not like those 
of the owner of a full electric set. 
To begin with, the fact that you 
have no electric light current prob- 
ably means that you are a consider- 
able distance from the nearest broad- 
casting station. Your problem is to 
get distance, and the matter of se- 
lectivity is of relatively little im- 
portance. 

For distance, put up a high and 
long outdoor antenna. This is 
especially important if your receiver 
is battery operated, because the 
high and long antenna will make up 
for lack of receiver sensitiveness and 
you can use a set having fewer tubes 
for the same all-around results as 
could be obtained with a shorter antenna 
and a multitube set. As you are not sur- 
rounded by broadcasting stations there 
is no need for the highest degree of 
selectivity. 

Few manufacturers now make battery- 
operated radio receivers, but of course 
there are hundreds of thousands of sec- 
ondhand receivers available from dealers 
who have traded in these sets as part pay- 
ment on more modern electric receivers. 
If you do not wish to purchase a complete 
factory built receiver it is entirely prac- 
tical to assemble for yourself a battery 
operated set that will give excellent re- 
sults. Poput.ar ScteNcE Montuty Blue- 
print No. 43 shows in detail how to con- 
struct a four-tube set that is exceptionally 
easy to build, economical of battery 
power, and gives maximum results for 
the number of tubes involved. 

Blueprints 54 and 55 describe a five- 
tube set that is somewhat more sensitive 
and selective, and is designed for use 
with the power tube. This receiver is ex- 
ceptionally economical of battery current 
considering the number of tubes used. 


HE type of set that will best answer 

your requirements depends on the use 
you expect to make of it and the power 
available. If no power service is available 
and you are so far from the nearest service 
station that having a storage A-battery 
charged at intervals becomes a real 
burden, then it would be desirable to 
purchase or build a set that will operate 
entirely on dry cells. Our Blueprint 43 


By JOHN CARR 





Testing, in the Popular Science Institute radio laboratory, 
the power output of 112A battery-type tubes in push-pull. 


covers this point. Obviously if you must 
use dry cells, it is most desirable to have 
the set extremely economical of battery 
current. This means that you should use 
as few tubes as will give adequate results. 
The most economical type of dry cell 
tube is the 199; with the 120 in the last 


stage. 


T IS well to remember in this connec- 
tion that while three No. 6 dry cells 
connected in series will operate a filament 
circuit for 199 and 120 tubes, it is much 
more economical to use as many as nine 
cells connected in a series-parallel ar- 
rangement. This practically means three 
separate sets, of three cells each, con- 
nected to the receiver at the same time. 
Cutting down the drain on each in- 
dividual battery in this way prolongs the 
life to more than the total number of 
hours of service that could be obtained 
from the sets of cells if used one set at a 
time. 

For economy in B-battery current 
consumption, you should use C-battery 
voltages on the radio-frequency amplifier 
stage, first audio stage, and power stage. 
Run the C-battery voltages to as high a 
point as you can and still obtain adequate 
reception, because every increase in C- 
battery voltage results in a decrease in 
the current drawn from the B-battery. 

Many radio fans are located where the 
only current available is from a thirty- 
two-volt farm lighting plant. If this is 
close at hand your current problem is 
solved by tapping three cells of the farm 


lighting battery. But if your receiver 
is located at a distance from the farm 
lighting plant this plan is not so satis- 
factory because of the loss in voltage 
in the wires running from the re- 
ceiver to the battery. With such an 
arrangement it is desirable to use a 
special rheostat which will cut down 
the thirty-two volts from the nearest 
socket so that you can use it directly 
on the filament circuit of the set. It 
is absolutely necessary with a cur- 
rent supply arrangement of this 
type to use a high-grade voltmeter 
that tells you what voltage you are 
applying to the tubes, otherwise you 
are likely to burn them out. 


F THE set is of the average five- 
tube variety the rheostat should 
have a current-carrying capacity of 
two amperes and a total resistance of 
thirty ohms. The voltmeter should 
read to a maximum of six or eight 
volts, and the simplest method is to 
turn the rheostats on the set all the 
way on and then turn the main con- 
trol rheostat slowly from the “‘no 
current” position until the _ volt- 
meter reads exactly five volts. Always 
turn off the current with the main 
rheostat, so that a change in the condi- 
tion of charge of the farm lighting bat- 
tery will not put excess voltage on the 
tubes. Special large rheostats of the rat- 
ing specified can be purchased from any 
radio supply house. 

If your farm lighting plant is of the 
110-volt variety you can use the same 
system for operating the filament circuit 
except, of course, that the rheostat should 
have a resistance of ninety ohms instead 
of thirty ohms. In addition, you can 
obtain your B-current from the farm 
lighting circuit simply by using a filter 
circuit to cut out the hum. Even this is 
not necessary if your farrh lighting plant 
has a large battery so that the generator 
need not be run at the time when the 
radio receiver is being used. 


OU will, of course, have to be satisfied 

with lower volume output from a bat- 
tery-operated set than can be obtained 
from a modern full electric set, unless you 
wish to go to considerable extra expense 
for dry cell B-batteries. The maximum 
volume with the minimum current drain 
can be obtained by using 112A-type 
tubes in push-pull in the last stage. Two 
tubes of this type in push-pull will give 
about the same power output as a 171A 
at less current drain on the B-battery; 
although, of course, the current-drain on 
the ae, is twice that of the single 
171A. 
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How to Choose a Heating Plant 


A Typical Home Builder Learns from an Expert the Merits 
of Warm Air, Hot Water, Steam, and Vapor-Vacuum Systems 


By 
ROGER B. WHITMAN 





HEN Bob Kersey set 
out to decide on how 
to heat his new house, 
all he knew about 
heating was to turn 
on the radiator when the room 
was cold, and to telephone the 
janitor if nothing happened. 
Aware of his ignorance of the sub- 
ject and impressed by his archi- 
tect with its importance, he adopt- 
ed a program of self-education. 
He had the names of several 
makers of heating systems, and 
with the plans for his house in his 
pocket he began a round of visits 
to their salesrooms. The first call 
showed him how little he knew. 

“I'm building a house and 
want a heating plant for it,” Bob 
said to the salesman. “What do 
you recommend?” 

“What have you in mind? 
Warra air, hot water, steam, or 
vapor-vacuum? We make them 
all.” 

“To tell the truth,” Bob said, 
“T don’t know. It’s all Greek to 
me. But I want to learn, and I'd 
like it if you can spare the time 
to explain things.” 

“Tl be glad to; let’s sit down. 
Your problem is to keep the house 
warm in cold weather. What 
you do is not to heat the house, 
but to heat the air in it. You 
have a fire burning in the cellar, 
and the difference in heating 
systems is in the way they get the 
heat of that fire upstairs. A warm 
air system brings the air down to 
the heater for warming, and lets 
it go upstairs again. Steam or 
hot water systems take the heat 
upstairs to the air. One method 
uses water and the other doesn’t, 
and as far as warmth is concerned, 
you'll be comfortable with either.” 


UT why different kinds? 

One must be better than 

the other, and if that’s so, why 
doesn’t everybody use it?” 

““Well—price has something 








planning to build a home of 
your own, the Popular Science 
Institute will be glad to aid youin 
selecting the right materials and 
equipment. 
Just write to the Building Serv- 
ice, Popular Science Institute, 381 
Fourth Avenue, New York City. 
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Cellar and upper floor plans of the house the Kerseys expect to build, 
showing radiation figures for each room. Total radiation is 722 
square feet, for which the expert recommends a 1,600-foot boiler. 


to do with it, and so has personal 
opinion. Some of our customers 
think that warm air is the finest, 
and others wouldn’t have it on a 
bet. The design and location of a 
house enter into it, too. A long, 
rambling house on an exposed 
hilltop might be more. easily 
heated with radiators than with 
registers; register heat is ideal for 
a compact, sheltered house.” 

“Why won’t register heat do 
for them both?” 


DER proper conditions it 

will; but you see, while 
warm air will rise, it hasn’t much 
power, and if it has far to go in 
horizontal pipes it may cool off 
and quit. But before you ask more 
questions I'd better tell you how 
the different systems work. A 
warm air heater is a stove with a 
jacket around it. As the air in 
the jacket is warmed, it expands 
and consequently rises. Pipes 
from the top of the jacket lead it 
to the rooms that are to be heat- 
ed, and cool air comes into the 
jacket at the bottom to take its 
place. When a current of warm 
air enters a room it pushes out 
the air already there; but that air 
is cooler and heavier, so it sinks 
and goes out along the floor. It 
flows to the ground floor from 
upstairs like so much water, and 
finds its way to a channel that 
leads it back to the jacket to be 
heated over again. That gives a 
general circulation of air all over 
the house, for it is either rising 
from the jacket when warm, or 
sinking back to it as it cools off. 
The only objection to that system 
may be that on windy days the 
exposed rooms won’t get as much 
warm air as the sheltered ones. 
Modern systems correct that by 
having two pipes to each room; 
one to a register high on the wall 
for warm air and the other from 
a register at the floor to carry the 
cool air back to the heater. That 
gives more even heating than the 
old way, and to make it still surer 
the warm air is blown to the regis- 
ters by an electric fan in the in- 
take of the jacket.” 


HEN that system uses the 
same air over and over again. 

Is that healthful?” 
“Yes, because stale air leaks 
out through the roof and other 
places, and fresh air comes in at 


the windows and doors. There. 


are mighty few houses so tightly 
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built that plenty of air for 
ventilation won't leak. 
The other day I saw some 
tests that showed that 
with a light wind, there 
would be enough leakage 
through the joints of a 
well fitted window to 
change the air in a room 
of ordinary size once an 
‘hour. There will be plenty 
of air coming in; you'll 
worry more about keeping 


it “out. Old - fashioned 
systems took their air 
from outdoors because 


builders did not realize 
that, and the fires had to be 
kept roaring to warm that 
icy air to a comfortable 
temperature. You save on 
fuel in reheating house 


air, and conditions are just as healthful. 

“You don’t get a general circulation 
of air with steam, hot water, or vapor 
heat, for each radiator is an independent 
heater. The air around it rises as it is 
warmed, and its place is taken by colder 
air from the floor. No matter how ex- 
posed a room may be, you'll get heat in it 
with any of those systems; the pressure 
in the boiler takes care of that.” 

“Is there any difference between a 
steam and a hot water system?” 


“TP\HERE surely is. In a steam system 
the boiler is only partly filled with 
water, and the radiators are cold until 
the water boils. Until then the radiators 
and pipes are filled with air, and to make 
room for itself the steam that forms has 
to push it out. You know those nickel- 
plated things screwed into radiators? 
Those are the valves where the air es- 
capes; they let out cold air but 
close up when hot steam tries to 
go through. When steam gets 
into a radiator it condenses be- 
cause the metal absorbs its heat, 
and if nothing were done about 
it the radiator would fill with 
water. That can’t happen be- 
cause as fast as the water forms 
it runs back to the boiler, some- 
times by its own pipe and some- 
times by the same pipe that 
carries the steam. Did you 
ever hear a banging in a heating 
pipe? That was steam going one 
way and fighting water going 
the other.” 
“Til say I have; I lived in an 
apartment once where the pipes 
made a terrible racket every 


system. 
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Against wall is an automatic humidifier that replaces 
a fadiator in a steam, vapor-vacuum, or hot water 
It supplies moist, warm air continuously. 


An up-to-date cellar laundry. The 
apparatus, from left to right, includes 
a coal-burning hot water supply tank, 
a one-pipe steam heater, a garbage and 


waste incinerator, an electric washing - 


machine, and an electric ironer. 





A modern warm air heater, with electric fan 
in intake to blow warm air to registers. 
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Two steam boilers of the same capacity, the one at the left burning 
coal and the other fired by ordinary illuminating gas from the mains. 


75 


morning. I couldn’t stand it, 
and moved out.” 

‘“‘There’s no noise with a 
one-pipe steam system when 
the pipes are big enough to 
give the steam and the water 
room enough to pass. The 
complaint that people make 
about steam is that there’s 
no heat when the water is not 
boiling, and that radiators 
are either cold or hot. A 
vapor-vacuum system does 
away with that; it’s like a 
steam outfit, plus some at- 
tachments that keep the air 
out of the pipes and radia- 
tors and create a vacuum in 
them. The water in the 
boiler turns into steam at a 
much lower temperature be- 
cause of this vacuum, and 
there’s a continuous gentle 
heat at water temperatures 
where there would be no heat 
at all with the ordinary steam 
system. That system is a bit 
more expensive than steam, 
but people who have in- 
stalled this system swear by it. 

“Hot water heat is continuous and 
gentle, too. The whole system is filled 
with water—boiler, radiators, and all of 
the pipes. There are two pipes from 
the boiler to each radiator, and when 
the fire is going the whole body of water 
is in circulation; hot water rises to the 
radiators, cools off, and sinks back to 
the boiler to be heated over again. It 
takes quite a while to heat, but on the 
other hand, it has an advantage in that 
the radiators stay warm a long time after 
the fire is shut down. 





“rPYHERE’S another point for you to 

think about, by the way; the speed 
with which you can get the house warm. 
Hot water is slowest, because of the big 
body of water that must be heated. 
Steam is quicker, and vapor-vacuum 
quicker yet, for the boiler is only partly 
filled with water and you don’t have to 
wait for it to boil. The quickest is warm 
air, for you get action about as soon as 
you start the fire.” 

“Well, you’ve taught me a lot of 
things I never knew before, and I’m 
certainly obliged to you,” said Bob, 
rising. “I’m going to think them over, 
and I’d like to come back in a few days, if 
I may. Inthe meantime, will you look over 
these plans for my house and tell me how 
you'd heat it if it were yours?” 

With that understanding he 
went on his way. In his visits to 
other showrooms he realized his 
good fortune in having made his 
first call on a company making 
all varieties of heating plants, 
for he had been given an un- 
biased view of the whole field. 
He found a different situation 
when he visited manufacturers 
of only one type of heating 
equipment, for each felt that his 
had advantages over all of the 
rest. After listening to their 
arguments, Bob concluded that 
whatever he chose, his house 
would be warm. There would 
be no great difference in the fuel 
burned, (Continued on page 157) 
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One of the problems of serving cold 
drinks from an ordinary pitcher is that 
of preventing small chunks of ice from 
pouring into the glass with the liquid. 
The pinched lip of this new pitcher 
holds back the ice when pouring. 
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The latest in gas ranges is equipped with automatic con- 
trol of open burners to keep the flame at correct tem- 
perature and prevent boiling over. As pictured below, 
each pot has a connection which hooks up with burner. 
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Inventions 
for Household 


Convenience 





Two ordinary cooking pots are quickly 
converted into a double boiler by in- 
serting a special disk-shaped plate be- 
tween them, as shown in the two 
photographs above. A large opening 
in the plate permits steam from the 
lower pot to come into direct contact 
with the upper one. Thus two kinds 
of food may be prepared at one time 
over a burner, saving fuel and space. 











This bag of rubberized fabric offers 
an ingenious way of fumigating or 
airing garments with a vacuum 
cleaner. Attaching the blower side of 
the cleaner causes moth-killing fumes 
to permeate the garments. Attaching 
the suction side draws off the fumes 
and aerates the clothes thoroughly. 


Left: Pots fitted with special 
connections for automatic control 
of gas flame. A pipe extending 
down the side of each pot connects 
with the burner so that the heat in 
the pot actuates a thermostatic 
device controlling the fiow of gas. 











This simple device not only punches 
holes in the tops of milk cans for 
pouring, but also keeps the holes 
“ corked’ when the can is not in use. 
Clamped to the top of the can, the 
device consists of two levers, each 
with a sharp point on its outer end. 
Pressing the points down punctures 
the can. Pressing the inside ends of 
levers raises the points for pouring. 








An ingenious clamp for tightening or loosening the clothesline. One 
end of the line is tied to the device. The other end, after being passed 
through the pulleys, is threaded through a sliding holding tube. To 
tighten the line, simply pull on the free end of the rope. A wedgelike 
arrangement within the holding tube grips the line firmly. Pulling the 
tube releases the tension and allows the line to slip through easily. 





Here’s an invention designed 
to grate cheese or other food. 
First place the cheese in the small 
boxlike container. Then, hold- 
ing the handle of the device 
with one hand, with the other 
press the wooden plunger down 
into the container and move it 
back and forth across the 
curved metal grating surface. 
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With the capacity of a dozen eggs, 
this combination egg beater and 
pouring pitcher is designed to save 
time for the housewife in preparing ° 
cakes and other desserts. Measuring 
graduations are marked on the glass. 





To this long-handled scrub brush is attached 
a rubber dryer like those used for windows. 
When the floor is scrubbed, a few sweeps of 
the drying device gather up the moisture. 


More biscuits can be baked in an ordinary sized oven 
with this new baking sheet. As shown in this picture, 
it will hold exactly two dozen biscuits, enough for a 
meal for a good sized family. A convenient handle 
at one end, and the fact that the aluminum sheet is 
light in weight, enable the housewife to remove 
it easily from the oven when the biscuits are baked. 
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Uniform slices of bread, cake, or meat can be cut 
with an ordinary knife inserted between the guides 
of this aluminum device. An adjustable stop ahead 








OING the Same 
Old Thing in a 
Brand-New Way— 
Ideas That Put an 
End to Drudgery 








A folding stepladder designed for safety 
first. The working step is three times the 
usual width, providing a spacious plat- 
form on which to stand while hanging 
curtains or cleaning high walls. An extra 
step above the platform serves as a brace 
for the knee, giving additional security. 


This rubber disk serves either as 
sink stopper or soap tray. Ridges 
on its surface make it useful for the 


latter purpose. The heavy rim 
holds the soap in place and also 
prevents the disk from warping. 


of the guides can be set for any desired thickness. ‘999 i 
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An adjustable swinging seat, two drawers, 
two towel racks, and a receptacle for waste 
are combined in this compact kitchen table 
for preparing vegetables and salads. The 
photo shows how waste is deposited through 
an opening in the center of the table top. 


This iceless cooler can be adjusted to fit into any 
window, providing an auxiliary to the household 
refrigerator. The door swings downward into the 
room. Screened vents, which allow circulation of 
outdoor air within the cooler, automatically close 
every time the door of the box is opened, thus pre- 
venting cold air in winter from entering the room. 
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Only Half a Ship Model but ~ 






member that only half of any- 

thing that is on the midship line 

is required. Set handrails around 
the forecastle and poop decks; 
these can be needle eyes with white 
thread run through. Varnish the 
decks; paint the bulwarks white 
and the deck fittings teak (brown) 
color with white boats. Outside 
the hull will be a slate gray above 
the water line and red below. 

While the paint is drying we 
should get our show case ready. 
This is a shallow box about 24% by 
14 by 21 in. inside measurements. 
Any thin wood will do. A three-ply 
veneer panel is excellent for the 
back because it is not likely to-warp 
or crack. 

It is easiest to paint the back- 
ground before assembling the case, 

















A scenic half-model re- 
quires no dusting, takes 
up little space on the wall, 
and is not easily damaged. 


By E. Arm1taGE McCann, Master Mariner 


but if you do this all parts must be - 


penaed or screwed as well as glued to it, 


O SIMPLE is this picturesque little 
because glue does not hold well on paint. 


ship model to build that only a 
jackknife is required for making 
KW everything but the case. The 


It’s Easy to Construct and a_ Brilliant 
Ornament When Hung Up in a Scenic Case 


To paint the back, give it one or more 
coats of flat white for a ground. Then 
with artist’s oil colors put .in.the sky. In 
the original model the>sky: is. light blue 
darkening to the top, with a little yellow 
ochre along the horizon and with white 
clouds (see page 121), although for 
decorative purposes a more brilliant color 
scheme is illustrated on page 79. If you 
like, you can add a few sea birds and some 
distant land. Carry the sky on the side- 
pieces:as far as the front edges of the case. 

To this background glue and nail the 
half hull, with its lower edge about in. 
up from the lower edge, or enough to 
allow for the bottom of the*éase. Fasten 
the deck furnishings in position. 

The mast, bowsprit,: 2 ms' ‘are 
shown full size on the blueprmt.+ These 
should be made round and then: shaved 
down a bit on one side, so that they are 
always more than half round. The top- 
gallant, topmasts, and lowermasts may be 
made in one piece with steps, but it is as 





necessary materials are a few scraps of 
white pine, some sewing thread, putty, 
and paint. 

This type of model is called a scenic 
half-model because only half the hull and 
sails are used, and these are fastened to a = 
board that is painted to represent the sky : —_ f \\ 
and to a base that carries a putty sea. ’ = 

The example shown is an iron barque, : 
the Umvoti. I chose her because she was +> 2 
my first command when I was only nine- = + P 
teen. You may, however, take any of the or { 
ship model blueprints published in the 
past by Poputar Scrence Monruty (see 
the list on page 115) and make a half- 
model by applying the principles given 
here. The same applies to size, for while 
the instructions are for a picture 15 by 
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2214 in. over-all, you may enlarge or re- 
duce the dimensions to your taste. 


























From the lines given at the right and on 
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FACE VIEW OF MODEL 





page 79 or, better still, the full size lines 
on our new ship model blueprint No. SSS ;: 


BOTTOM PANEL OF SHADOW Sox? 











108, cut a half hull. This should include 











the thickness of the whole stem and stern- 
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post and extend about }% in. below the 





SSS 








WSs Ss SSS 
SSS SSS SS 





water line to allow for the waves. A 
piece of white pine % in. thick by 1 in. 
deep and 10% in. long will be large 
enough. Draw the profile, including the 
bulwarks and high ends; cut to these 
lines, then carve the hull to the body 
(cross section) lines and carve out the 
waist to give the main deck level. Leave 
the bulwarks, poop, and forecastle stand- 
ing. 











FRAME MOLDING GLASS 


FULL LINES OF MODEL 


DECK PLAN OF MODEL’ 








BASE LINE OF HULL 





WAVES 








Make your deck furnishings: a deck 
house, one boat on top and another on 
skids aft, hatches, companionways, cap- 
stans, steering gear, and so on. Re- 
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The sail and rigging plan, a side elevation of the hull showing the deck fittings, and a plan view 
of the deck and the scenic case. All these appear full size on blueprint No. 108 (see page 115). 














2 it POE EI 


oo ® 


) 


a 








eR SARIS 


SEPTEMBER, 1929 


POPULAR SCIENCE MONTHLY 














PRESSE HE ARON IB EIRENE LS RP 








Half-model of the barque Umvoti, a ship once commanded by Captain McCann, who is 
now known the world over for his success in popularizing the hobby of ship model making. 


easy to make them separate and glue and 
fasten them to the backboard with square 
staples, which will represent tops and 
caps. At the mizzen a couple of needle 
points will represent the crosstrees. Nail 
through the mastheads with pin points 
just below the royal rigging and fasten 
the jib boom similarly where the stays 
cross it. 

The spars should be painted a brownish 
orange before being fastened. 

Now for the rigging. This will be black 
thread (about No. 24). The rigging plan 
shows the stays and the backstays (note 
also the photograph on page 121). By 
boring into the background, the thread 
ends can be passed behind the spars for 
fastening. ‘The forestays that come 


aboard by way of the dolphin striker are 
hooked under pinheads left projecting 
from the latter. The bowsprit shrouds 
are hitched to a stout needle driven into 
the ship’s side to lie along the cathead. 
As this is an iron ship there are no 
channels at the fore and main and no 





VIEW OF BACK 
FACE OF MODEL 





TOPS —— 
(ir DEsiRED MIZZENMAST: 
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— CUT AWAY PORTION 
RAIL FOR DECK 





| YOU will be greatly helped 
in'constructing this pictur- 

esque half-model if you send 

| for POPULAR SCIENCE MONTHLY 
| Blueprint No. 108 (see page 
| 115). This contains full size 
| drawings with more details | 
| than it is possible to give in the 
| magazine. Any of the other 
| historic ship models listed 
| among our blueprints also 
} 





can be built as half-models by 
applying the principles out- 
lined by Captain McCann | 
in the accompanying article. 





deadeyes. The shrouds and _ backstays 
come down inside the bulwarks. I 
fastened mine off by boring down from 
the waterways (at junction of deck with 
bulwarks) to the outside of the hull. 
Where the holes came through I cut a 
little groove, rove the backstays through, 
and tied them off in pairs. Then 
puttied up the gashes. At 
- the mizzenmast, however, 
the shrouds should come 
down outside over the 
channels and be plugged 
into the hull below. 

The sails are whittled 
from soft wood, although 
the insides may be more 

( 4 easily scooped out if you 
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eS  MAINMAST 


Dten~Cté«SE: flat gouge. Their 
Y full sizes and shapes are 





~ shown in the blueprint but 








FOREMAST— 


Body or cross section lines of the hull at the nine station points 
indicated on the deck plan; the carved hull block and the masts. 


— can be estimated closely by 
using the scale of inches 
and the sail plan on page 


- 78. The dotted lines indicate where they 


join the background. . 

All the sails belly out, the upper a trifle 
more than the lower. The yardarms are 
made part of the sails; that is, the blocks 
are cut with the round yard forming the 
upper edge. The outer and lower edges 
of the sails should be paper thin, but a 
little more body is left in the belly and 
at the midship edge. 

The angle plan on the blueprint shows 
how the edges should be cut, each slightly 
different from the one below. That is 
because the ship is represented as “‘on the 
wind,” that is, lying as close to it as 
possible—about five points. Thus the 
upper sails are almost along the wind, 
but those below are fuller. 

It is best to start with a lower sail 
(course); fit that, noting that the sheet 
lies outside the bulwark and at about the 
deck level. Then fit the lower topsail at 
the height of the top of the lowermast, 
with its sheet just touching the lower 
yardarm, to which it is fastened with a 
white thread. Tie it if you can drill a hole 
in the clew (lower corner); if not, use a 
touch of glue. Continue on up, having 
each sail touch the yard below and 
fastening each to the back with one or 
two wooden pegs as well as glue. 

The fore-and-aft sails are made simi- 
larly, each to lie below, but touching, its 
stay, and with a sheet from the lower 
corner to the deck. 

The spanker is best made with a 
separate gaff and boom to which it is 
fastened at the corners with thread. 

The square sails may be given single 
braces as shown or double braces. Small 
beads will (Continued on page 121) 
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The cabinet sketched in pencil 
by the author. See page 108 
for the full working drawings. 











L ~FRONT-VIEW- 








Led 


“F YOUR home workshop is equipped 
with a small combination woodwork- 
ing machine or with individual 

- machines, you can build the graceful 
little Priscilla sewing cabinet _illus- 
trated with practically no handwork ex- 
cept that required for cleaning up some 
of the material, assembling the parts, 
and applying the finish. And you can do 
it mone accurately and speedily than 
with ‘hand tools alone. Best of all, you 
do not need as much experience and 
skill to make a clean-cut craftsmanlike 
job. 

What the new motorized machines are 
doing to create interest in the hobby of 
woodworking and what pleasure they 
can give the amateur craftsman were 
emphasized in “Your Motorized Work- 
shop,” an article published last month. 
This, the second article of the series, 
will explain the use of machinery in 
making what is probably the favorite 
of all sewing cabinets. The same methods, 
of course, can be used in constructing 
other small pieces of furniture of a some- 
what similar character. 

Roomy as this old Colonial piece is, 
it has the advantage of being easy to 
carry about the house from place to 
place. As is customary, it contains a 
sliding tray, divided into four compart- 
ments, for buttons, needles, and small 
accessories. 

Mexican mahogany is perhaps the 
best material for this project, although 
you may substitute cheaper woods and 
stain them to imitate mahogany. 

Step No. 1 — Getting Out the Stock, On 
the planer dress one surface of each 
piece smooth and true and mark it with 





oo 1 


TORR, HIS is the 
ea second of a 

:) series of articles 
Y in which Mr. 
Klenke will ex- 
plain how to op- 
erate both combination and 
individual woodworking ma- 
chines. Through the courtesy 
of various manufacturers, he 
will illustrate the use of many 
machines that have been ap- 
proved by the Popular Science 
Institute. 














Of all sewing cabinets the Priscilla is perhaps 
the favorite because of its Colonial grace. 


an X; this is known as the working face. 
Hold the marked surface against the fence 
of the planer and plane one edge at 
right angles to the working face. Mark 
this edge with an X; this is called the 


working edge. There are only two sur- 


faces to mark. 

Now go to the circular saw and, 
holding the working edge against 
the fence, rip the stock to the 
correct width, allowing 1/16 in. ex- 
tra for the final planing. In like 
manner, obtain the thickness, if 
not already correct. Return to the 
planer and dress all surfaces 
smooth and true. 

Follow this method for 
getting out all stock. 
At this point it is ad- 
visable to cut out card- 
board patterns of all 
curved parts. 















SEPTEMBER, 1929 


| Sewing Cabinet 


i By WILLIAM W. KLENKE 


Author of Art and Education in Wood-Turning 


Step No. 2—Turned Legs. The stock 
should be at least 14 in. longer than needed 
to allow for turning the bottom end with- 
out striking the point of the dead center. 
Draw diagonal lines on both ends of the 
stock to locate the centers. Drill small 
holes at these points to receive the center 
pins of the centers. Square lines around 
the stock, locating the portions that are 
to remain square. Rough the stock with 
a gouge and turn to the design. Sand- 
paper thoroughly while in the lathe. 

Step No. 3—Curved Feet. On the jig saw 
cut out the curved outline. On the drum 
sander smooth the edges just sawed. 
Use the disk sander for the flat edges at 
the top and bottom. If you are not al- 
ready accustomed to these machines, 
you will be agreeably surprised at their 
speed and accuracy. 

Step No. 4—Hopper Part. The end 
dado or box joints (see the detail drawing 
of the corner joints) can be made easily 
on the circular saw as follows: Set the 
circular saw a little over \% in. above the 
saw table, and set the ripping gage at the 
proper distance from the saw blade, so as 
to make the four grooves on the end 
pieces. If your blade is thick enough, one 
cut will be sufficient. Now take the side- 
pieces and cut the tongues or tenons to 
fit these grooves just made. The cut 
should be made in two operations to in- 
sure a perfect fit. Use the cardboard pat- 
tern for laying out the curves at the bot- 
tom of the end pieces and cut the curves 


Ripping stock to width, the 
guard being removed for 
clearness. In circle: Sanding 
joint edge of foot. At left 
below: Calipering one leg. 


on the power jig saw. 

Step No. 5—The 
Handle. The jig saw 
is a real help in the 
construction of the 
handle. Bore two %-in. 
holes in the corners of the cut-out 
portion, insert the saw blade in one 
hole, and saw out the grip part. 
Next cut out the outside curve. 
Return to the drum sander and 
smooth all (Continued on page 108) 
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t | How to Build a Lockheed Model 


A New Design for a Three-Ounce Replica 
of a Famous Plane—Flies Half a Minute 


By VINCENT JOHNSTONE 













































k leted model. If desired, the model can smoothed down carefully and uniformly. 
e 4 decorated to imitate the white and Gouge the two halves out until the 
th | blue Yankee Doodle, a photograph of shell is extremely thin. Keep the gouge 

4 which will be reproduced next sharp and do not cut too much at one 
month to show the markings. time. Finish by sandpapering. From the 
é all _The tools required for mak- small end to the rear of the wing the shell 
' ing the model are a sharp knife, should be about !/2 in. thick; it should 
~ a \%- or %-in. gradually taper from !/2 to % in. at about 
” carpenter's gouge, the center of the wing and then to 3¢ in. 
th ruler and pencil, at the front. Leave the rim somewhat 
d an outside caliper, thicker at the very front and at the rear 
vad round-nosedpliers, so that a strong cemented joint can be 
- wire-cutting pliers, made. 

oo scissors, small As the thickness of the shell away from 
4 brush, several the edges can be gaged only approxi- 
grades of sand- mately, do the measuring accurately at 
: paper, and some the edges and gage the rest by holding 
wt pins. the shell up to a strong light. Pencil mark 
_ Construction of the thickest places as indicated by the 
al the Body. Follow dark shadows and work them down until 
d the steps illustrat- the shell is of uniform thickness. This is 
: ™ is i ed on page 128. a reasonably accurate method because 
“ i" page rd Satiined tune Several paper or very little light passes through balsa 
y is light enough to fly well. The ’ cardboard tem- wood 3@ in. thick, whereas considerable 
- fuselage is hollow balsa wood. plates can be made to aid in obtaining passes through a #/.-in. thickness. Coarse 
e! a the exact elliptical shape at several sta- sandpaper will work down the balsa wood 
ae EALISTIC as it is in appearance tions along the body and then the whole quickly to the (Continued on page 127) 
aS and accurate in even minor de- 
d tails, the Lockheed Vega scale 
le model airplane illustrated is also 
e remarkable for its lightness and flying 
0 qualities. It can be constructed to weigh 
it less than three ounces and will then fly 
L- for thirty seconds if hand launched. 
- Even to the method of constructing its 
- fuselage, the model is similar to the ‘a 
S Yankee Doodle and other famous Lock- - EH 

heed monoplanes. The large planes have 8 

a hollow bullet-shaped veneer fuselage; =p 

the model has a body hollowed from two 

large blocks of balsa wood. 

Lockheed airplanes hold many records. 
































Sir George H. Wilkins used one in his ee CUTOFF AFTER 

2,200-mile flight over the North Pole in —_ ce Tt teunrine WING « 

April, 1928; Col. Arthur Goebel flewfrom | : Aes oe 

coast to coast in the Yankee Doodle in 18 oO r Mme. 3 

hours and 58 minutes in August, 1928; : ‘curs 4 ta au) BIEPD | senor ah 
HOLD PLUG PIN 


Capt. C. B. D. Collyer, using the same 
plane, made another sensational non- 
stop flight in October, 1928, from New 
f York to Los Angeles in 24 hours and 51 


|i MOTOR _| 


we in | | 
iy AMBROID ON 
CROSS CENTER LINE 


F PIECES 
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> | 
minutes; and Capt. Frank Monroe Hawks =< Sz 
flew alone from New York to Los Angeles aw 20°. 
last June in 19 hours and 101 minutes xe GALS STREAMLINE 


5 in a Lockheed Air Express, and almost im- 
mediately made the return trip in 17 
hours, 3814 minutes. 

The wing span of the model is 31 in. 
and the over-all length 21 in. The wing 
is tapered and its curve is a special Lock- 
heed design based upon the efficient 
Clark-Y curve. There is no sweepback 
and no dihedral except that caused by 
the tapering thicknessof the wing sec- 
tion. The motor consists of four, six, or sae si oe oe . 
éight strands of % by ¥ in. flat rubber, Top and side views, a cross section, and details of the dummy engine construction and the rear plug. 
depending upon the lightness of the com- The sketch shows the fully assembled model, the wing of which will be described in the October issue. 
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Laws That Cannot Live 


LSEWHERE in this issue, Orland Kay Armstrong re- 

views the extraordinary situation that has arisen in 

Arkansas from the passage of a law prohibiting the 

teaching of the theory of evolution in state-supported 
schools. A number of teachers, bitterly opposed to the measure, 
have devised ingenious schemes to evade it in their classrooms 
this fall, if they can do so without getting into trouble. 

A public school, however, is a poor place to keep a secret, and 
it requires no great gift of prophecy to predict that, before 
long, at least one of the rebellious instructors will be arrested 
for teaching the forbidden theory. Then the country once more 
will witness the strange spectacle of an educator on trial for 
teaching a doctrine which was advanced by Charles Darwin 
sixty-nine years ago and since has been accepted by leaders 
of thought as the cornerstone of almost the entire structure 
of biology and allied sciences. 

Those responsible for laws like the new Arkansas statute 
hold that the theory of evolution is a direct contradiction of the 
Biblical story of creation and, therefore, strikes at the founda- 
tions of religion. Evolutionists reply that the theory offers no 
challenge to religion or to belief in a Creator. ‘They admit they 
cannot literally accept the Genesis story of the creation of the 
world in six days of twenty-four hours, and of the separate 
creation of man and the animals. But they have declared time 
and again that, by interpreting it liberally, they can believe 
fully in a Creator who, in six geological eras, made a world 
where the processes of evolution continue indefinitely. 

No law devised to stifle knowledge ever lived long. The 
people of Arkansas soon will discover that their antievolution 
law is no exception. 


Will Robots Hold the Stick? 


FAMOUS aviation authority recently declared there are 
only one hundred and fifty competent air pilots in America. 
“‘Flying sense” is a rare possession. Man’s system has been 
associated with the ground for millions of years, with the air 
for only twenty-five. A pilot of wide experience tells of glancing 
at his instrument board while flying through a cloud bank. He 
discovered he was going into a tail spin. His senses had given 
no warning. 
The first thing impressed upon students of “blind flying” 
—fiying by instruments alone—is that the instrument board, 
not their bodily sensations, is the reliable guide to their flying 
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position. It seems likely that the work of human pilots may 
some day be limited to taking planes into the air, avoiding col- 
lisions with other machines while in flight, and landing at the 
terminal airport. The big planes of the future probably will 
speed through the sky with mechanical robots, governed by 
instruments, holding the stick. 


Keep to the Right 


HY do so many persons living in crowded cities walk on 

the left, or wrong, side of pavements? And why, when 
they do it, does not a bit of common sense make them realize 
that they are “bucking” traffic? 

In the United States, the rule of the road is “walk or drive 
to the right.”” Yet thousands of pedestrians in our large cities 
persist in walking to the left for no logical reason. 

Left-side walking slows up both pedestrian and vehicular 
traffic, to say nothing of causing personal bumps, shoulderings, 
and collisions. Very often you see crowds, held on both sides of 
a street crossing by traffic, suddenly rush across when the 
signal changes and meet in confused collision in the center. 
If every one would keep to the right, the crossing could be 
effected much more easily and safely. 

Control of congested traffic has become a scientific problem 
for engineers. But their best systems are doomed to failure 
unless drivers and pedestrians use ordinary common sense. 

Keep to the right. 


Insulting a Good Watch 


M‘ Y radio broadcast stations announce the time, every 
so often, “as given by the”—and then follows the name 
of a watch or clock, depending on who is paying the bill. 

It might be a very valuable service, but unfortunately 
officials of some of the stations do not seem to recognize any 
difference between the time-keeping qualities of a fine watch 
and a dollar alarm clock. And the inaccuracy of the signals 
they so carefully announce by means of chimes or gong indicate 
that they don’t even bother to get a good alarm clock. 

Just the other night one of the largest stations, announcing 
the time, erred exactly one minute and twenty-two seconds. 
Imagine setting your watch accordingly and then attempting 
to make a close train connection! 

Why insult the name of a good watch? There is no excuse 
for an error of more than two seconds—Government time sig- 
nals rarely err more than a fifth of a second! 


They are Saying— 
“ AT PRESENT the airship should be confined to long-distance 


transoceanic flights, while the airplane should be restricted 
to short distances over land.”—Commander C. E. Rosendahl, 
U.S. N., in charge of the Lakehurst Air Station. 

“To me, Mr. Edison is worth giving up whatever greater 
wealth or rewards I might have attained if the years had been 
spent differently.”—William H. Meadowcroft, Thomas A. 
Edison’s right-hand man for forty-eight years. 

“The black magic of the Middle Ages seems pale and com- 
monplace in comparison with all that modern chemistry is 
shortly to achieve.” —T. W. Jones, author of Hermes, or The 
Future of Chemistry. 

“The common run of American doctors is not as well trained 
in obstetrics as are the midwives of Sweden.’”-—Dr. Howard 
W. Haggard, of Yale University. 

“The transient population of New York City burns up 
bodily energy twenty percent more rapidly than the average 
resident because of the effect of city noises upon the nervous 
system.”—Dr. Wallace B. House, professor of neurology and 
psychiatry at the New York Homeopathic College. 

“There is something fascinating about flying over the jungles 
with pastors and medical missionaries carrying not only sup- 
plies and medicines, but enlightenment and religion to the 
savages.”—Capt. Hermann Koehl, German trans-Atlantic 
flyer, going to Africa as a real “sky-pilot.” 

“Transit delays and crowded subway cars sap the energy of 
girls before they reach work.”—Neal Dow Becker, president 
of the Intertype Corporation. 

‘Many persons who suffer from insomnia do so because they 
are too particular about becoming perfectly comfortable.” — 
Dr. Edmund Jacobson, of the physiology department, Univer- 
sity of Chicago. 











eine aia 


oR 














SEPTEMBER, 1929 






sf 


Ro ee 
‘cine one 


Moe 
ek 









os reat st MBG ee, 
te ged Hee 


REE Aisin 





and MINUTES 


OUDAILLE hydraulic double- 

acting shock absorbers assure you 
of supreme riding comfort as long as 
you drive your car. 


The ‘‘break down” test machine com- 
pares the life of shock absorbers by 
packing years of terrific driving pun- 
ishment into hours and minutes. The 
unusually long life of Houdaille hy- 
draulic double-acting shock absorbers 
on the “break down” machine is con- 
firmed by their accomplishments over 
the years on millions of automobiles. 


Some of their mechanical features 
which have madethem the world’s stand- 
ard of comparison are... 


1. The double or balanced piston which re- 
duces wear to a minimum by balancing 
the working pressure on both sides of the 
shaft, thus eliminating one-sided thrust. 


2. The large capacity reservoir which holds 
a reserve supply of fluid and makes it un- 
necessary to pack the instrument against 
the high working pressures. 


HOUDE ENGINEERING CORPORATION, 
BUFFALO, N. Y. 


HOUDAILLE 
SHOCK ABSORBERS 


Hydraulie 
Double-Acting 


into HOURS © 
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The long life and performance of Houdailles is not a guess. In the great automobile 
plants terrific break down machines literally jam years of punishment into hours and 
minutes while automotive engineering authorities study shock absorber performance. 


The patented air vents and replenish- 
ing valve which allow for the escape 
of air and gases and make the instru- 
ment truly hydraulic. 


Ww 
. 


4. The easy adjustment for accurately 
adapting their resistance to your indi- 
vidual car. 


Houdaille shock absorbers are the 
result of 27 years 
of pioneering. Not 
in the experimental 
stage—Houdaille 
hydraulic double- 
acting shock ab- 
sorbers assure you 








of the smoothest ride over the 
roughest roads to anywhere. 


Your Car Dealer can supply 

Houdailles at the new lower 

prices .. $40, $50, $75 and $100, 

plus installation. Slightly higher 

west of the Rockies and in 
Canada. 


Houdailles have been 
adopted as standard 
equipment by the engi- 
neers who build Lin- 
coln, Pierce-Arrow, 
Cunningham, Jordan, 
Ford, Nash Advanced 
Six, Chrysler Imperial, 
Studebaker President, 
Graham-Paige and 
many European cars. 
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Rey to Tame a Rough-Riding Car 


A “High Brow” Learns 
from Gus the Trick 
of Smoothing Bumps 


with Shock Absorbers 


By 
MARTIN BUNN 


HE young man behind the wheel 

repeatedly jabbed his toe down 

on the self-starter button until, 

in the end, the battery became so 

exhausted that it refused to spin 
the motor at all. And with each succeed- 
ing failure he became more flushed and 
embarrassed. 

“You can have no idea how much I 
regret this unfortunate situation, Miss 
Wilder,” he apologized. “Apparently 
some portion of the mechanism has be- 
come disarranged and in consequence the 
motor refuses to perform the function of 
propulsion.” 

“You mean it’s busted?” suggested the 
pretty girl who occupied the other half of 
the sporty roadster’s seat. ““Then hadn’t 
you better phone for some one to come 
and fix it? There’s a house down the road 
that has a telephone, Ill bet.” 

“Your suggestion is most appropriate, 
I shall proceed to act on it at once,” he 
agreed, as he hastily climbed out of the 
car and headed for the farmhouse. 

Lucille Wilder gazed after him with a 
puzzled expression in her eyes. “‘Gosh!” 
she exclaimed to herself. “‘He’s a funny 
sort. Must have swallowed the whole 
dictionary. Never heard so many fifty- 
cent words in my life!” 

Joe Clark answered the phone at the 
Model Garage. 

“Jason? H. Seymour Jason, did you 
say? Yes, we'll be right out with the 
service car.” 

Joe Clark popped out of the little office 
at the Model Garage with a broad grin on 
his face. “‘Hey Gus!” he called to his 
partner, Gus Wilson, the veteran auto 
mechanic. “This ought to be good! Do 
you know H. Seymour Jason, the town 
high brow? I don’t know how come, but 
he seems to be busted down out near 
Parkville with a flapper in the car. Didn’t 
know he had a car and he always bragged 
about having no use for women.” 

“The louder they brag, the harder they 
fall,” grunted Gus, as he cranked the 


engine of the service car. 


HEN they reached the disabled car, 

Gus made a careful examination. 
Then he got Joe around to the back of the 
car and silently pointed to the gas gage. 
The tank was empty. “Slip a gallon or 
two into the tank while I keep ‘em busy in 
front,” he whispered. “With that funny 
dictionary lingo he shoots, the poor 
fellow’ll have a hard enough time making 








“This is very complicated,’’ Gus frowned. 


a hit with a girl without us making him 
out a bonehead.” 

Gus opened the hood again and began 
fussing with the vacuum tank. “This is 
very complicated,” he observed with a 
frown. “The induction of the requisite 
amount of combustible into the car- 
buretor is impeded by a deficiency in the 
supply of the necessary liquid flowing 
through this orifice which leads to the 
main receptacle.” 

Jason stared at him for a moment while 
his face took on an even more brilliant 
red. “You mean a 

“Yes, that’s it,” Gus interrupted 
hastily. ‘Besides that, your shock ab- 
sorbers are on the blink. Car rides kind of 
hard, doesn't it?” 

“Now that you 
Wilson,” said Jason, 





mention it, Mr. 
**T have noticed that 








Ask Gus—He Knows 


HERE’S no sense in letting 

people walk all over you, 

but it won’t get you any- 
where to be too finicky about 
your rights when you’re be- 
hind the wheel of an automo- 
bile. Lots of drivers go round 
with chips on their radiators 
instead of on their shoulders 
just waiting for the other fel- 
low to crowd ’em or cut in on 
*em. Maybe you have got the 
right of way—maybe the other 
fellow is hogging more than 
his half of the road—but what’s 
the use of wasting energy jaw- 
ing about it? The other fellow 
may be a new driver—you were 
yourself, once. He’s got wor- 
ries and troubles same as you 
have. Try meeting ’em a little 
more than halfway! 























q s “The induction of the requisite amount of combust- 
ible into the carburetor is impeded by a deficiency in the supply of the necessary liquid.” 


the car goes through more than the usual 
amount of vertical motion when we pass 
over protuberances in the road.” 

Gus removed the pipe leading from the 
vacuum tank to the intake manifold and 
sucked on it until the vacuum tank filled 
from the gas Joe had put into the main 
tank. The battery had recovered suffi- 
ciently to start the motor. 

The next day Jason appeared at the 
Model Garage. 

“I wish to thank you, Mr. Wilson,” he 
said, in his wordy way, “for handling 
the situation so diplomatically that my 
ignorance was not revealed to the young 
lady. To tell the truth, I purchased the 
car in order to promote her good opinion 
of me. So far, I fear I have not been very 
successful. The car rides so uncom- 
fortably that I have been unable to carry 
on very much conversation.” 

Gus winked at Joe. “That,” slyly 
observed the gray-haired mechanic, ‘‘prob- 
ably is a blessing in disguise. As for the 
shock absorbers on that car, I can fix “em 
all right.” 


| ews grinned sheepishly. ‘Perhaps 
you're right,” he admitted. ‘‘How- 
ever, I will deem it a favor if you will ex- 
plain just how a shock absorber accom- 
plishes the desired result. I confess I’m 
somewhat confused on the subject.” 

“Nothing remarkable about that,” 
grunted Gus. ‘Lots of motorists are in 
the same boat. Most of ’em, in fact, or 
they wouldn’t buy so many phoney shock 
absorbers that anybody with the slightest 
knowledge of mechanics could see are no 
good. 

“*Most everybody knows what a spring 
is. If you ever went off the end of a spring- 
board when you were in swimming, you 
know how you jumped on the end of the 
board and your weight pushed it down. 
Then the board snapped back and threw 
you into the air. 


“Car springs (Continued on page 14-3) 














eed 











SEPTEMBER, 1929 POPULAR SCIENCE MONTHLY 





SOI NISI IS 

















1s ASSESSES lbs ORB SRS S08 6 


CHARLES EDISON 


President THOMAS A. EDISON, Inc. Says: 





**Before releasing them to our dealers we test the 
performance of Edison receiving sets with RCA 
Radiotrons. We do this beeause they do full jus- 
tice to a product of which we are proud. So that 
purchasers may receive maximum satisfaction 
from our instruments we recommend to our 
dealers RCA Radiotrons for initial equipment 
and for replacement.” 


Chacko Sree 


The leading makers of radio sets sold on a quality basis use 
and recommend RCA Radiotrons for tests, initial equipment and ~ 
for replacement. If you wish to get the finest performance of 
which your receiving set is capable, replace all of your vacuum 
tubes once a year aha. Old tubes left in with new ones im- 
pair the efficiency of the others. 
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Look for this mark 
on every Radiotron 


RCA RADIOTRON 


RADIO-VICTOR CORPORATION OF AMERICA NEW YORK CHICAGO ATLANTA DALLAS SAN FRANCISCO 
aé ee 
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@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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eproducing a Rare Old Clock 


How to Construct a Duplicate 












NNYONE who is interested in 


antique furniture will recognize this shelf - 


clock. ‘The design was made and per- 
fected by Eli Terry, one of the most noted 
of the early clock makers in Connecticut. 

Terry’s “‘pillar-and-scroll” shelf clock 
was first made in 1814. Seth Thomas, 
another clock maker, paid Terry one 
thousand dollars for the right to use this 
design. The first year the shelf clocks 
were put on the market these two men 
made more than six thousand of them. 
The selling price was fifteen dollars each. 

Genuine Terry shelf clocks are not easy 
to purchase because their owners prize 
them highly. It is interesting to see the 
number of reproductions on sale in the 
stores, but the copies are as a rule about 
one half the size of this one. Even so, 
the effect is pleasing, and anyone in- 
terested in this design can make the case 
half size if he wishes. 

The clock movement should be an 
eight-day wind. The dial, of thin wood or 
metal, measures 11% in. square. One can 
be made by pasting a piece of the finest 
white drawing paper on a sheet of zinc 
and doing the necessary drawing in India 
ink with compasses and rule. In each 
corner a small floral decoration in colors 
should be added. This trouble, however, 
may be avoided, for dials, pictures, brass 
ornaments, mahogany veneer, and pillars 
can be purchased at reasonable cost. 

The picture in the space below the dial 
was always painted directly on the glass. 
A colored picture of Mt. Vernon, George 
Washington’s home, is well adapted for 
this style of clock. 

The making of the case is easy and the 
materials (see the list on page 124) should 
not be difficult to obtain. Your lumber 
dealer can obtain the veneer for you, if he 
does not have it in stock. Ask for three- 


ply %-in. stock. 
In making any clock, particularly one 


Authentic Terry 
shelf clocks are high- 
ly prized because of 
their rarity and their 
decorative value in 
any Colonial setting. 


of this type, it is ad- 
visable to purchas2 the 
movement before begin- 
ning to construct the case. On the draw- 
ing and in the bill of material the width 
of the sidepieces is given as 4 in. This 
was the width of the sidepieces on the 
original clock, but it does not provide a 
sufficient depth for present-day move- 
ments. Obviously, the easiest way to 
obtain sufficient depth is to increase the 
dimension to 5 in., but that will not 
satisfy the craftsman who wishes to make 


of a Genuine Eli Terry Pillar- 
and-Scroll Shelf Case and Fit 
a Ready-Made Movement into It 





By FREDERICK J. BRYANT 


a perfectly proportioned reproduction. 

Another way to gain more space is to 
cut through the back to make an opening 
into which the movement can project. 
Additional clearance can be obtained by 
adding a wooden rim of the necessary 
thickness around the opening at the rear. 
After the works are in position, this open- 
ing can be covered with a sheet of zinc. 

Prepare two pieces 34 by 4 by 21 in. for 
the side of the case. If you use %-in. 
veneer you will have to glue additional 
stock on the inside surface to make up the 
34-in. thickness. Some work can be saved 
by purchasing a small amount of %-in. 
veneer for the case sides and door. Notice 
that the front edges of these pieces are cut 
away for the door and a similar groove or 
rabbet is made (Continued on page 124) 
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Measured drawings of a genuine Eli Terry pillar-and-scroll shelf clock made about 1814. The wood 
used is mahogany except for a few hidden blocks. An itemized list of materials appears on page 124. 
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THE problem of protecting colors 
and patterns in linoleum was solved 
by the simple expedient of putting the 
pattern IN the linoleum instead of on 
top. And the problem of finishing 
wood was solved long ago in the same 
manner ... putting the finish zz the 
wood instead of on top. 

Johnson’s Wood Dye has been for 
forty years the standard medium for 
‘wood finishing. You CAN’T WEAR 
IT OUT! 

An opaque finish is temporary at 
best, subject to chipping or peeling, 
dents and scars magnified by discol- 
oration. And it obscures the very 
thing most sought in good cabinet 
work ... the beauty of natural wood. 


JOHNSON’S 
WOOD DYE 
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THE FINISH IN THE WOOD 


Johnson’s Wood Dye, on the other 
hand, penetrates so deeply that it be- 
comes a part of the wood itself, pre- 
serving the natural charm of grain and 
texture against the deterioration that 
comes with time and wear. Its clear 
color goes on without streak or lap 
and there is no battle against time to 
avoid premature drying. Scratches 
and mars have no effect on its 
uniformity. Truly, it puts the 
finish IN the wood! 

Send coupon for our manual 
or professional wood finishing 
methods. 


S. C. JOHNSON & SON 
“The Interior Finishing Authorities” 
Racine, Wisconsin 





POPP OET SS  POOSOOOES EEE H OOOO EH 
S. C. JOHNSON & SON, Dept. (PSM 9) Racine, Wisconsin 


Gentlemen: Please send me without charge or obligation your 
manual on professional wood finishing methods. 
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When You're Stuck in a Mudhole 


Here’s an Emergency 


Device That Will Get 
Your Car Out—Other 
Ingenious and Useful 
for Motorists 


Ideas 


VEN the motorist who 

sticks to the main high- 

Ways sometimes encoun- 

ters a mudhole on a de- 

tour, so that the idea shown in Fig- 
ure 1 for extricating a mired car 
is one which any auto owner may 
find useful. As indicated in the 
diagram, brackets are built with 
clamps to hold special boards be- 
neath the running boards. These 
special boards should be of good 
hardwood and should be covered 
on both sides with wire lath. If only one 
wheel becomes stuck in the mudhole 
loosen the clamps holding the board on 
the side that is stuck and shove the board 
under the wheel for traction. You will 
find that the wheel will ride out of the 


TEAR IN 


GASKET \ 


WIRE NETTING 


WHEN GASKET IS IN USE THE 

WIRE NETTING IS PRESSED INTO 
THE SOFTER MATERIAL AND HOLDS 
EDGES OF TEAR TIGHTLY TOGETHER 


Fig. 2. How to mend torn fabric gasket tem- 
porarily by placing wire netting over the tear. 


hole. If both wheels are stuck use the 
boards on both sides. The wire lath is 
necessary on the top of the board to give 
the tires traction, and is needed on the 
bottom to keep the board from sliding 
through the mud. 


Novel Gasket Repair 


N EMERGENCY repair for a torn 

fabric gasket, in the event that a 
new one cannot be obtained, can 
be: made by placing a piece of 

















S pecial hardwood 
boards, carried under 
the running boards for 
emergency’, are useful 
in freeing a mired car. 


Fig. 1. This diagram 
shows how the emer- 
gency board is carried. 
Wire lath on both 
sides gives traction. 


Ball an Aid to Steering 


HE only way of assuring ease in 

steering with modern balloon tires is 
to have the gear ratio between the steer- 
ing wheel and the front wheels extremely 
low. This means that you must turn the 
steering wheel a considerable distance in 
maneuvering the car. In ordinary driving 
this extreme steering motion causes no 
inconvenience, but if you have to 
maneuver the car back and forth several 
times to get into and out of your garage 
you will find that an aluminum ball, 
fitted as shown in Figure 3, will prove a 
big help. You can grasp the ball and 
spin the steering wheel the necessary 
amount without releasing your hold. 








AX CHARLES PRICE, of 
Punta Gorda, Fla., wins 
this month’s $10 prize for 

his suggestion for extricating 

a mired car, shown in Fig. 1. 

Each month POPULAR SCIENCE 

MONTHLY awards $10, in’ addi- 

tion to regular space rates, for 

the best idea sent in for motor- 
ists. Other contributions used 
are paid for at the usual rates. 




















wire netting over the tear, as 
shown in Figure 2. With care a 
gasket replaced in this manner 
will hold for some time with lit- 
tle sign of leakage. 

The wire netting serves to 
prevent the pressure from blow- 





NN IY 
ing the ends of the gasket out _ fii} us) 


Ip 


and causing a bad leak. Of il 


course, this method will not il =e 


work with a copper asbestos 
gasket that is in need of repair, 
but it will do the job with any 
of the fabric gaskets such, for 
instance, as the one used on the 
oil pan. : 














Fig. 3. Aluminum ball attached 
to the steering wheel aids in 
spinning wheel to turn the car. 





Fig. 5. A penny inserted under 
ball cap of steering apparatus 
serves as shim to stop play. 


A Simple Homemade Jack 


HE design for a homemade jack you 

can build easily from a few pieces of 
two-by-fours is shown in Figure 4. It is 
excellent if you have occasion to jack 
up your car quite frequently. A pair of 
these jacks will permit you to jack up 
both rear wheels or both front wheels at 
the same time for brake adjustment, and 
if you properly proportion the jacks to 
your car you will find that they can be 
worked very easily. 

Of course a jack of this type is not 
suitable for general service because the 
throw is short. It is useful only where 
you wish to push it under the axle when 
the tire is inflated and lift the wheel a 
small distance from _ the 


ground. The longer the dis- \ 
tance from the framework to 
os | 
BOLT THROUGH wee SN 
OR UNDER LEVER.-<- 
CLEATS ‘ eon --~ LEVER 








Fig. 4. A simple way to 
make a handy garage 
jack from two-by-fours. 





the lever lock the easier will it be to jack 
up the car, and of course the shorter will 
be the distance that the car will be lifted. 
The uprights can be nailed or bolted to 
the bottom piece. If the latter, use a half- 
inch diameter bolt as a pin for the lever. 


Penny Makes a Shim 
HEN you find that the ball 


cap on the steering ap- 
paratus fails to hold the ball on 
the end of the tie-rod tightly 
enough to prevent play, the 
trouble can be eliminated by 
taking off the cap, placing a 
penny over the ball, and clamp- 
ing the cap in place again, as in 
Figure 5. The pressure will 
force the penny into a cup 
shape so that it will act as a 
liner for the ball cap. Use a 
piece of sheet copper or brass 
if less thickness is desired. 
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A PRODUCTION TOOL ENGINEERED 





Mural by Arthur Covey. Wood block engraving by Howard McCormick 


Wuen the Norton wheel is taken engineered and built to perform a 
from the kiln it is not simply a grinding specific high precision work in the 
wheel with the sole function of wearing _ fashioning of iron, steel, steel alloys, 
down metal, but a production tool glass, marble and other materials. 


NORTON COMPANY, WORCESTER, MASS. 










Grinding Wheels 
Grinding Machines 
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HE pedestal lantern is a feature of 
every garden in old Japan. The 
writer has seen as many as seven in 
a space not larger than 10 by 15 
ft. Most of these lanterns are of stone 
and as old as history, but in the newer 
homes one finds uncommonly quaint de- 
signs in wood. The stone lantern is a 
costly accessory for the average Ameri- 
can garden, but one of wood can be con- 
structed easily and inexpensively. It 
strikes a picturesque note in a group of 
shrubs and is particularly effective at the 
back of a rock garden. When possible it 
should be located on a rise of ground. 

In Japan artistic use is made of maple, 
or momiji, and of cedar, known as sugi. 
Generally the wood is left unpainted and 
in time assumes a beautifully delicate 
weathered appearance. However, in our 
gardens we often wish a touch of color, 
and in this case a color scheme is pre- 
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A stone lantern of great age 
in a tiny but exquisitely 
beautiful Japanese garden. 
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sented in which Oriental 
shades predominate. 

Redwood or cedar is sat- 
isfactory for this lamp, 
whether left in the natural 
wood or painted. Begin 
with the baseboard, a piece 1 in. thick by 
12 in. square, and to the bottom of this 
nail another piece 34 in. thick and about 
7 in. square. The grain of these two 
pieces should be at right angles to each 
other to prevent splitting. 

Three frames are built of four % in. 
thick pieces each. Note that only the side 
frames are shown in detail. The front is 
made 1% in. narrower by reducing the 
width of the upright pieces to 1 in. End 
lap joints are used, and these are glued 
and reinforced with screws. 

The front corner joints are covered by 
plain strips of molding stock 14 by 1 in., 
mitered where they meet edge to edge as 
indicated. Strips 14 in. square serve to tie 
the walls together and to the bottom 
board on the inside. First, however, the 
window bars should be made of % by % 
in. strips and half lapped together. 

The door at the rear, which allows 























A homemade electric garden lantern set up on a wooden post, with suggested dimensions and details 
showing workmanlike ways to make and assemble the frames for the glass, the roof, and the ornaments. 
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Light 


At Small Cost You Can Make 
a Softly Glowing Pedestal 
Lantern in Japanese Style 


By HI SIBLEY 


bulbs to be changed, can be made of solid 
wood if the lantern is placed with its back 
to the wall or a thick hedge. Set a por- 
celain socket on the baseboard. 

To fill the frames, opalescent or ground 
glass is preferred to clear or colored glass. 
Beveled strips hold the glass in place. 

The roof framework is made up of three 
parts-one main member and two tri- 
angular pieces which are nailed to it at 
right angles. Clear, clean packing-box 
boards are suitable for roof sheathing, 
since these are available in tongue-and- 
groove material. No other roof is neces- 
sary. 

Ornamental pieces 34 in. thick cover 
the joints of the roof boards, and the whole 
is surmounted by a piece turned on a 
lathe. The baseboard, of course, should 
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A simplified garden lamp of wood 
any handy man can construct easily. 









be nailed to the post before the 
roof is placed. 

It is not absolutely necessary 
to set the column in concrete 
but desirable to do so if you 
have any Portland cement handy. 
Wires should be run through an 
iron ground conduit for neatness; 
overhead wires would ruin the 
effect. 

Whether to paint or not is a 
matter of personal taste. It de- 
pends largely on ‘the setting. 
But painted or not, the lamp 
will probably add more to your 
garden than any other single 
feature. 
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This is the Clayton & Lambert No. 60 fire-pot with 

plumber’s shield. Tank capacity one gallon of gaso- 

line. Burns six hours full capacity without refilling. 

The shield can be detached, and the handle locked, 
so that coppers can easily be heated. 


Your eyes 
wont tell you 


half - 


WHEN you look at a Clayton & Lambert fire- 
pot you'll notice its sturdy construction. 
Right away, you'll say to yourself, “Here’s 
a tool that'll stand rough usage.” But doing 
that.isn’t even half of a Clayton & Lambert’s job. 
The rest is better performance. That’s made possi- 
ble by patented improvements—exclusive C & L 
features of design. It’s those improvements which 
make Clayton & Lambert’s chock-full of satisfaction. 


For instance, the unique method of mixing air and 
gas vapor and the patented C & L baffling cup. They 
produce a working-hot flame in ninety seconds after 
priming! And you do that every time, regardless of 
high winds, cold weather, or draughts. For a Clay- 
ton & Lambert’s special construction eliminates 
“popping” and back-firing. And fire-pot No. 70 has 
a special gas orifice. No matter how tight or care- 
lessly you close the valve, the fire-pot can’t be ruined. 
Another example of C & L improvement is the 
patented “spider” welded to the tank. That with 
the drop-forged uprights keeps the top-structure 


This is the Clayton & 
Lambert No. 22 fire- 
pot. It is deservedly 
popular because of its 
easily understood de- 
sign and its powerful 
blast. Recent improve- 
ments and Clayton & 
Lambert patented fea- 
tures make this model 
particularly desirable. 
One of its finest devices 
is the door in the side 
of the coil cap. That 
permits the coil and 
burner to be easily re- 
moved for cleaning. 
Sturdy construction and 
popular price make this 
tool a favorite with the 
plumbing trade. 
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properly aligned and all working parts in perfect 
true. Even a pretty hard bump won’t faze a 
Clayton & Lambert. And both Nos. 60 and 70 
are noiseless, odorless, and smokeless. They can be 
used indoors without annoying a soul. 


Clayton & Lambert No. 22 is a high-powered, coil- 
type fire-pot. It’s one of the most up to date and 
popular Clayton & Lambert models. One big im- 
provement is a door in the coil cup. It permits you 
to change the coil by loosening a nut and withdraw- 


ing the coil through the door. 


These are just a few Clayton & Lambert improve- 
ments. And you'll appreciate them the more you 
use a Clayton & Lambert. You'll get to depend 
on your Clayton & Lambert so much that you won’t 
want to work without it. Be sure you get a Clayton 
& Lambert by looking for the red band around the 
base of the tank. And look 
for the C & L trade-mark 
too. Then you’re sure of the 
satisfaction that has made 
Clayton & Lambert the 
world’s largest selling fire- 
pot line. At plumbing, tin- 
ners’ and mill supply stores. 


CLAYTON 
& LAMBERT 


MANUFACTURING Co., Detroit, Mich. 





© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pzge 8 
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_, Hammering Bowls 


4 


Lf How to Shape Them by the “Raising” 
Method from Disks of Sheet Metal 


By EDWARD THATCHER 








































edges) will come down flat against the 
surface of the metal on the stake. This is 
very important. If the face of the ham- 
mer does not hit the metal squarely, the 
edges of the head are apt to cut deep 
gashes in the disk. 

Now start hammering all around the 
edge of the circle scribed as a base line, 
a . Prog A ~ but do not hammer inside this circle at all. 
| Some wrinkled, the Each time that the hammer strikes the 
flutes are hammered metal, it drives a small portion of it down 
out flat on the stake to the stake under it, consequently you 
Se 6 wenden eneet. must hold the metal always slightly away 
from the stake. Some part of the work is 
always resting on the anvil to support it 
as you hold it, but not that part where you 
are to strike with the hammer—that is, un- 
less you wish to enlarge the diameter of 
the work at this point. 

Metal rested directly on metal and 
hammered will get larger or stretch. 
Fix this firmly in your mind. In 
making a bowl of this kind you are 
driving the metal up 
and in, not stretch- 
ing it. Holding the 
work correctly is no 
small part of the art 
of raising. 

After you have 
hammered all 
around the circle of 
the base, hammer 
around and around 
the bowl, changing 
its position on the 





Fig. 1. Stake, disk, and 
raising hammer in the cor- 
rect position for starting to 
form a sheet metal bowl. 


OST fascinating 
of all opera- 
tions in deco- 
rative metal 

work is that called “ rais- 
ing.”” Those of you who 
have tried it will agree 
with me, I feel sure; and 
those who haven’t will 
be amazed to discover 
what can be done with a 
disk of sheet metal, a 
hammer, and a stake— 
nothing more. 

Not long ago I had tke pleasure of 
seeing a tiny vase or high-necked 
pitcber of marvelous craftsmanship 
made by a professional hammer man 
who had spent four years as an 
apprentice in a silversmith’s shop. 
This little masterpiece was perhaps 
1% in. high, yet it had been beaten 
from a single disk of metal of the size 
and thickness of a penny. 

Naturally, you will have to begin 
with simple work, but if you are accus- 











tomed to using tools and especially if you Tis, 2. 2 2 ercee stake slightly for 
have made some of the projects outlined intervals to flatten the each blow. The 
in previous articles in this series, you will base. This is done over a hammer marks 


cylindrical block of hard 


maple as shown above. will overlap as you 


find much pleasure in raising your first 
(Continued on 


bowl and will quickly gain an intimate 


knowledge of this always surprising and Fig. 4. The bowl is ham- page 106) 
alluring branch of the craft. mered app one aseunt 
Q = , hd 4 in a spiral as shown at the 
_ Start with a bowl shaped as indicated ane nines of te 
in Fig. 7 and not larger than 5 in. in stake te given ia Fis. 6. 


diameter. Make a drawing the exact size. 

Sheet copper of about No. 18 B. & S. 
gage should be used; it is very soft but dicated at A and B in the upper 
tough. Brass is more springy and harder left-hand drawing of Fig. 7, and 
to hammer, but, of ‘course, brass, silver, try one or the other on the bowl 
gold, pewter, and other metals may be as you work. 


hammered up or raised. I have made at- Place a stake shaped like that 
tractive bowls of mild steel, but that was in Fig. 1 between the jaws of a 
much more difficult. very heavy vise or in a stake 


To find the proper size disk, add to- holder made from a log of wood. 
gether the diameter of the base and twice Take up your raising hammer, 
the height—in this case2+244+2'4=7in. keep the elbow close to the body, 
Cut out a disk of this size, anneal and and hold the disk of copper rest- 
pickle it, and scrub it clean and bright ing on the stake in the position 
with powdered pumice stone and water. shown in Figs. 1 and 7. The 
Moke a slight mark with the center punch edge of the base circle should 
in the exact center and scribe acircle 2in. rest just over the edge of the 
in diameter in the center on one side. stake, which you will notice has 
You have to scribe a new 2-in. circle for a slightly rounded top. 


the base each time the bowl is annealed. Try to hold the raising ham- "aaah 
_ If you wish to make a very accurate mer in such a way that the face Fig. S. To take out the marks of the raising process, 
job, cut out cardboard templates as in- of it (which is flat with rounded the bowl is hammered with a planishing hammer. 
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How to Use Your Hack Saws 


Told by the Foremost Makers of Metal-Cutting Saws 





N this age of metals, Disston maintains its leader- 
l ship with metal-cutting sawsof amazing efficiency. 
Saws made of Disston Steel, from Disston’s own steel 
furnaces. This great cutting steel has edge-holding 
qualities that only Disston’s 89 years’ experience as 
saw makers and as steel makers can put into steel. 





A Disston Hack Saw Frame 


for All-Around Use 
Disston No. 3614 Hack Saw Frame takes all 
bi:des from 8 to 12” long. Stretchers are 


Disston makes not only metal-cutting circular saws 
from 4% inch to 90 inches in diameter, and machine 
hack saw blades of Disston High-Speed Steel, but also 
hack saw blades for your use, in your hand frame. 


Ask for “Disston”! Hand Saws, of course; but also 
Disston Hack Saw Blades for your home workshop. 





A Disston Hack Saw Frame 
for Use in Close Quarters 


Disston No. 200 Hack Saw Frame enables 
you to cut where wide frames can’t get in. 


reversible for sawing straight or sidewise. ne Ads etre ee back. 


Hand holelargeand comfortable.Frame,$2.10 





SE Disston blades, which cut easier and stay sharp 

‘longer. Blades with 18 teeth to inch (regular), are 
best for general use; those with 24 teeth (medium), are best 
for cutting 16- to 20-gauge sheet metal or tubing, brass or 
copper, and those with 32 teeth (fine), are best for cutting 
thinner tubing and sheet metal. 





Strain blade tightly in frame. Cut slowly—not more than 
60 strokes per minute for best results. Put pressure on 
forward stroke; lift slightly on return stroke. Make each 
stroke do its work. Cut straight; do not bend blade. 
Bending, looseness of blade, and sawing thin metal with 
teeth too coarse for the job, all result in broken blades. 


Disston Hack Saw Blades are made of Disston Steel. The 
teeth are milled at a special angle, to give them the greatest 
cutting speed and durability. Every third tooth is a 
“cleaner” tooth, to carry chips out of the cut and save the 
cutting edges. 


Disston regular All-Hard (Chromol) Blades are suitable for 
general use. Disston Flexible (Duraflex) Blades are pre- 
ferred where cutting is done in awkward positions, or in 
unstable material, such as flexible conduit, or where there 
is danger of breaking All-Hard blades. 


Disston All-Hard or Flexible Hack Saw Blades, 
8-inch, 60c doz.; 10-inch, 65c doz.; 12-inch, 75c doz. 





For Cutting Soft Metals 


You can use a Disston Metal-Slitting Saw on 
your power outfit. Cuts sheet brass, zinc, 
copper, etc. Disston makes the most effici- 
ent metal-cutting circular saws of all types. 
Write for information and prices on Disstou 
Metal Cutting Saws for any purpose. 


Files for the Metal Worker 
Disston makes all kinds, sizes and styles of 
fies for every purpose. A Disston 8-inch Mill 
File, bastard cut, is fine for sharpenin 

axes, lawn mowers, garden tools, and genera’ 
work in the home and shop. Excellent for 
finishing metal surfaces. 25 cents each. 


Good hardward merchants everywhere sell Disston Hack 
Saw Blades and Disston Hack Saw Frames. 





iS 





Handiest of All Small Saws 


picture rames, etc. Disston No. 4, 12” size, 
3” under back, 14-point, costs $3.00. 


Every saw user will enjoy reading “The Disston Saw, Tool and 
File Book,” an illustrated manual on the selection, care and use 
of tools. It tells how to file and set saws and contains much other 
helpful information. Sent free. Use the coupon, or write for it. 








**The Saw Most Carpenters Use” 
The Back Saw, with fine teeth and stiff back, The two handiest saws for the home work- 
enables you to do smooth, accurate cutting of shop are the 26-inch 8-point for cross-cutting, 
mitres, grooves, etc., for making furniture, and the 26-inch 5'4-point for ripping. You 


will need these on almost every job. The 


Makers of “THE SAW MOST CARPENTERS USE” popular “D-8” Lightweights cost $3.45. 





Henry Disston & Sons, Inc., Philadelphia, U.S. A. 
(In Canada, address Henry Disston & Sons, Ltd., Toronto) 
Please send me “The Disston Saw, Tool and File Book.” 


Wheat wot Di iis sn sicastnnspecasssascdeicles xceceisorisinnsscs svcssiabaieen antec eaae 
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Which Weld Shall I Use?” 


Old Bill Explains the Differences Between Three 
Principal Methods of Knitting Metal Together 


By JAMES ELLIS 





























ETURNING - 

from lunch a 

quarter of an 

hour before 
whistle time, Old Bill 
went through the office 
into the shop to see 
how the welding of a 
large casting was pro- 
gressing. ‘Two of his 
welders were working 
straight through the 
noon hour to finish the 
job without a stop. He 
found several of the 
shop’s crew gathered 
near by watching and 
was glad to see that 
they were far enough 
away from the intense 
light. 

Apparently an argument was in prog- 
ress. Two of the older apprentices were 
almost on the point of blows. He heard 
one of them say, “‘Wait until the boss 
comes in, and I'll prove it by him!” 

When Old Bill joined the group, this 
boy exclaimed to his coworker, “Now, 
we'll see who's right!” He turned to Old 
Bill and spluttered heatedly, “Jack says 
that this casting should have been welded 
with the new electric welder that we have, 
and [ told him that this was the best way.” 

Jack was taken aback and plainly em- 
barrassed because of this implied criticism 
on his part of the boss’s judgment, but he 
said. “‘It seemed to me that if we used the 
electric welder it would not have been 
necessary to heat the casting, the fuel 
would have been saved, and the job fin- 
ished in less time.”” He paused for breath. 
“I remember when I worked for Kelly’s 
Garage that several times they repaired 
cracked water jackets with the electric 
welder without removing them from the 
car. 


ACK, having stated his case, glared at 

his buddy belligerently. 

“But I told him that this job was far 
too heavy for that scheme,” was the in- 
stant retort. 

“Well, you seem to have done some 
thinking about welding, anyway,” Old 
Bill diplomatically commented as he 
looked about the group. It was apparent 
that older men also had been taking part 








in the discussion and were just as inter- 
ested as the boys in the outcome of the 
dispute. “I don’t doubt that cracked 
water jackets can be repaired with the 
electric welder to better advantage than 
any other way,” Old Bill continued as he 
leaned against a convenient bench, “but a 
large and heavy casting is another matter. 

‘““Consider this casting that is being 
welded now. It is a heavy machine frame 
and must be strong enough to carry a con- 
siderable load. All told, there are about 
sixteen inches of welded joint at the place 
where it broke, which takes quite a time 
to put in. There are several pounds of 
metal to be added. 

“Now, in the case just mentioned of the 
cylinder jacket, all that is required is a 
little bit of metal on the surface to hold 
about two pounds water pressure. The 
heat applied when it is electrically welded 
would not cause any appreciable warming 
of the whole casting, so the expansion 
problem does not exist. No particular 
stress is on the weld, so it can safely be of 
another metal. All of you realize that 
steel is deposited from a metal electrode.” 

““Suppose you were to use a carbon 
electrode on the casting?” Jack asked. 

“In that case we would be doing just 
about what we are doing with the acety- 
lene torch. The carbon electrode only 
supplies heat to melt a metal filler rod. 
The troubles from expansion would be 
the same,” Old Bill explained. 

He passed on to observe the work more 


Old Bill found a heated 
controversy under way 
between two of the old- 
er apprentices as to 
how the broken cast- 
ing should be welded. 


closely for a moment 
and returned to the 
group to find that there 
was still an animated 
discussion of the sub- 
ject of welding. He 
listened until he was 
again appealed to for 
a decision on another 
welding question. 

**Now that we have 
several methods of 
welding at our dis- 
posal,” he said, “we 
have to study the dif- 
ferent jobs and decide 
which is really the bet- 
ter way of welding a 
part. 

“The oldest form of 
welding is the kind that 
the blacksmith does at his forge. It will 
always be best for some work, or at least 
until the defects of gas and electric weld- 
ing are removed. 


HE blacksmith takes advantage of 
the fact that steel and wrought iron 
do not melt suddenly, but pass through a 
plastic stage in which they are neither 
solid nor liquid, having some of the 
properties of both. A commonplace 
example is wax. You have sometimes 
softened a piece of wax so that you could 
shape it into any form. You found you 
could heat it at a point where it wasn’t 
actually melted yet was more plastic than 
when cold. Wrought iron is somewhat the 
same. Now, cast iron and brass and, in 
fact, most cast metals, are more like 
solder, which, as you know, melts with a 
very small temperature rise—there isn’t 
so much of an in-between period. 
“When our blacksmith wants to weld a 
shaft together, he prepares, or scarfs, the 
ends to a certain shape that he has found 
will be about right. Then he heats both 
pieces to the point where they are neither 
solid nor melted, but are plastic and 
sticky. It may be that on the surface 
there is a film of molten metal, but that is 
not essential. The flux he puts on is not 
to melt the metal, but to melt the scale 
that forms, and also to make a film that 
prevents air from causing more scale to 
form when it comes in contact with the hot 
metal. When the (Continued on page 110) 
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THEY ALL DEPEND ON 
STARRETT ACCURACY 


You like to do a job right. That's why you'll 
get a real “‘kick” out of owning and using 
Starrett Tools, the tools that are known and 
accepted the world over as the standard for 
accuracy. 

Your dealer sells Starrett Tools. It pays to 





look for “Starrett” or “The L. S. Starrett Co.” 
on every tool you buy. | 

Let us mail you a free copy of the Starrett 
Catalog No. 24“W” containing full descrip- 
tions, illustrations and prices of over 2500 
tools, tapes and hack saws. 


THE L. S. STARRETT CO. 


World's Greatest Toolmakers 
© Manufacturers of Hacksaws Unexcelled 


Steel Tapes— Standard for Accuracy 
ATHOL, MASS., U. S. A. 
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Simplified Angular Set-Ups 


Short Cuts in Solving an Often Troublesome Shop 
Problem—How to Get Along without Trigonometry 


r HE easiest way to hold ma- 
chine shop work at an angle 
is by the use of a universal 

. vise. But the trouble is that 
this way often will not do when we 
need it most. 

Many times there is not room 
enough for the vise on table or 
faceplate. Or where the work is 
large and the operation is heavy, 
it may not be possible to get a 
proper grip in any vise. With 
small angles that must be accurate, 
it is often more convenient or 
better in all ways to use some other 
means of holding. Finally, there 
may be the good old reason that the 
expensive universal holding fixture 
is conspicuous by its absence. It 
is well, therefore, to be prepared for 
such occurrences by lining up a few 
simple ways and means in advance. 

Angular holding without .grad- 
uated angular scales frequently re- 
quires determining the angle by 
calculation. With small angles on 
moderate-sized work, trigonometry 
can be replaced as a rule by plain “figur- 
ing.”” Merely by impressing Fig. 1 on 
your mind and remembering the number 
.0174 as the sine of 1°, you can instantly 
figure the “height ”’—to use a very incor- 
rect though handy expression—of any 
angle between 0 and 10° with reasonable 
accuracy. All that is then necessary is to 














Using arithmetic in- 
stead of trigonometry; 
various ways to block 
up angular work. 


By HENRY SIMON 





Using a feeler gage to set a block at an angle in the vise. Mr. 
Simon gives an easy way to calculate the correct “‘height.’’ 


multiply or divide as shown, to determine 
the height // required for the angle, or 
to find the angle A when you know H 
and the length Z. In this manner, you 
will eventually save many irritating de- 
lays and time spent in consulting trig- 
onometrical tables, while results will be 
amply accurate for most purposes, as may 
be-seen from the table. 

Figure 2 illustrates one out of 
many opportunities for applying 
this trick of memory, though the 
main purpose is to suggest 
ways of blocking and holding 
work having Small angles. At 
A is seen the quick ‘way of 
setting a block out of parallel 
by a few minutes or degrees 
in a vise by the use of a feeler 
gage. How the same block 
may be set by the same pro- 
cedure in an upright position 
is shown at B. To adapt the 
method to the magnetic chuck 
on the grinder as at C, a nar- 
row strip of sheet metal a is 
used as a “block.” 

How long and slender work 
can be readily held at a small 
angle is demonstrated at D, 
Fig. 2. The long wedge is 


strips of sheet metal or shim stock, 
placed in position by sliding them 
against a straightedge as indicated. 
A good variation of the procedure, 
suitable especially for very thin 
“blocking,” is pictured at E. In 
all cases it must be remembered 
that Lis not the length of the work, 
but the length from the contact 
edge of the work to the near or 
contact edge of the block or gage, 
as indicated at F. 

For very accurate work which 
must be duplicated, it is often best 
to have some one-way, set-angle 
device. A simple and obvious ex- 
pedient is the wedge block for use 
in the vise, shown at A in Fig. 3. 
It must be kept in mind, however, 
that any shifting of such a block 
out of parallel with the vise jaws 
will produce an error in the angle, 
and the use of a spring “spreader” 
a is therefore advisable. In using 
two such blocks spaced apart, as at 
C, great care must be taken that 
both are properly aligned, or the 
piece will be out as at B. The best way 
to avoid this is to make the angle blocks 
exactly alike all over, and then line up 
their ends with the side of the vise as 
indicated in the illustration, while a 
spreader keeps them in firm contact with 
the jaw surfaces. 

A handy device and one almost less 
trouble to make than a fixed-angle block 
is the adjustable “‘sine block,” of which 
different types (Continued on page 125) 





blocked at several points by 








Wedge blocks and their use; 
“*sine blocks’’; an angular base for a vise. 
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ri a i ITH production schedules calling 

er, His Caliper —s“Flexible for greater output and, at the same 

. — oe + Run time, standards of inspection becoming 

. ee more rigid, the use of fine precision tools 

r” in industry becomes more important. Mis- 

ng takes mean confusion all along the line. 

at . 

he It is with a recognition of this dependence 

wd on fine tools that more and more skilled 

™ mechanics and manufacturers are turning 

as to Brown & Sharpe Tools. They know 

h that the standard of accuracy maintained 
in Brown & Sharpe Tools is their greatest 

ss safeguard for accurate work. 

h 


The Brown & Sharpe Planer and Shaper 
Gauge No. 625 shown above is an excep- 
tionally convenient tool for setting up cut- 
ting tools quickly and accurately. It is 
but one of over 2300 tools described 
in the new Small Tool Catalog No. 31. 
Your hardware dealer will be glad to give 
you a copy or you can get one from us. 
Address Dept. P. S., Brown & Sharpe 
Mfg. Co., Providence, R. I., U. S. A. 


BS. 


“WORLD’S STANDARD OF ACCURACY” 
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| BROWN & SHARPE TOOLS 
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"Ted the Tester” 
188 pounds ona 
Wooster Brush 
and not a bristle 
came loose. This 
is an actual test 


The bristles can’t come out— 


they’re Foss-Set! FOSSSET 


Look for this trademark Pr apres 
THE WOOSTER BRUSH COM PANY 





“Specialists ig the manufacture 
of paint brushes for 78 years” 


Woaster, Ohio 





‘“Let’s Play Grocery Store” 


Although it is stocked with cans and packages and has a weighing 
scale that works, the materials for this toy store cost only $1. 


By ROBERT HAROLD GADE 


ter, I built the play store illustrated. 
It is stocked with cans and con- 
tainers just like a regular store and has a 
realistic weighing scale, yet the whole 
cost was less than one dollar for materials. 

The store is set in a corner of the yard, 
the fence forming one side and the back, 
although it was removed and rearranged 
temporarily for the purpose of taking a 
clearer photograph. 

The shelves are in sections so they can 
be removed indoors in bad weather. Each 
section consists of two uprights 1 by 4 in. 
by 4 ft. 6 in., four shelves 1 by 4 in. by 
3 ft., and two crosspieces in the back 1 by 
4 in. by 3 ft. 11% in. . 

The top of the counter is 114 by 12 in. by 
3 ft., but a 1 in. thick board would do as 
well. The two sidepieces that support the 
counter are 1 by 12 in. by 2 ft. There is 
a shelf under the counter and boards to in- 
close the front of the counter case. 

The framework in front is 5 ft. high. 
The roof is made from burlap sacks, as is 
also the one exposed side when the store 
is set up in the fence corner. At a slightly 
higher cost,it would be possible to use 
wall board instead of burlap. 

The main feature of the store is its stock. 
This is provided by soaking the labels 
from all cans before opening them (so that 
the labels will not be damaged in the 
process) and using a fifteen-cent can 
opener of a type that leaves smooth, 
turned-in edges all around. If you cannot 
obtain such a can opener, hammer the 
edges smooth. 

When a stock of cans has been pre- 
pared, paste the labels on again. If you 


\ S A birthday present for my daugh- 


wish to make an extra fine job, use 
shellac instead of paste and then give the 
whole can and label a coat. 

Save all butter, gelatin, and other 
cartons. Provide sand to represent sugar, 
flour, and the like. Your grocer will let 
you have some counter advertisements. 

The scale is a chocolate can with the 
top soldered in place and a paper scale 
pasted on the surface. The base is 1 by 10 
by 14 in., the uprights 1 by 2% by 10 in., 
and the weighing platform 1 by 8 by 13 in. 
The platform and drum are connected with 
a scrap strip of brass. The hinges can be 
made as shown from two pieces of metal 
¥y by '\% by 24 in., or apair of small hinges 
may be purchased. Two small coil 
springs placed under the weighing plat- 
form cause the scale to return to zero. 

Two scoops from the ten-cent store 
complete the equipment. The woodwork 
should be painted brightly. An awning or 
sign may be made from shelf oilcloth or an 
old awning. 


REVERSE SIDE OF SCALE 


WEIGHING 
PLATFORM 


1x 10°14" 





How the weighing scale is constructed. The 
drum turns when the platform is depressed. 
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The above views show the five plants in which Nash Cars are built. These 
great factories are located at Kenosha, Racine and Milwaukee, Wisconsin 


7 7 7 


work of millions in office build- 
ings and industries. Throughout 
the manufacturing world, J-M 
Packings, insulations and fire- 
proof materials are famed for 
economy and conservation of life 
and property. Look for the “J-M” 
trade-mark—the hall-mark of qual- 
ity of an established manufactur- 
ing authority. 


OHNS-MANVILLE products 

serve industry and home own- 
ers in many ways. J-M Asbestos 
Shingles protect and beautify the 
home. J-M Improved Asbestocel 
helps to keep it warm. J-M Brake 
Lining makes motoring safer for 
millions of €ar owners. J-M 
Acoustical Treatment conserves 
the nervous energy and speeds the 
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Fireproof Roofs for 
Five Great Factories 


HE leading motor car builders of this country 

have established a world-wide reputation for 
efficiency in every phase of operation. Nash 
Motors is another of these great industrial estab- 
lishments to protect its huge irivestment in build- 
ings with roofs provided by Johns-Manville. The 
five great factories in which Nash cars are built 
are roofed with Johns-Manville roofs of three 
types selected for the purpose from more than 
twenty distinct types of J-M Roofing. 


The Nash Buildings are chiefly covered with 
Johns-Manville Asbestos Roofs of which 800,000 
square feet have been used. This is a smooth top 
roof, free of gravel or slag surfacing. It is made 
of many layers of fireproof J-M Asbestos Felt and 
J-M Asphalt Roofing Cement. The performance 
of this type of J-M Roof is bonded by the National 
Surety Company. The length of the guarantee 
may be 20, 15 or 10 years as desired, depending 
on the type of J-M Roof selected. 1 


Let an Expert Help you to Choose 


There is a J-M Roof for every purpose and every 
type of construction. The superlative roof is un- 
questionably the J-M Built-up Asbestos Roof—a 
fireproof, smooth-topped roof which will with- 
stand every variety of weather. There are also 
J-M gravel topped roofs for those who prefer this 
type of roof protection. 


Johns-Manville Roof Experts are men trained 
in the roofing business. A J-M expert is available 
without cost or obligation to help you in select- 
ing the right roof for your buildings. Since Johns- 
Manville sells all varieties of roofs the J-M repre- 
sentative is in a position to give you genuinely 
unbiased advice. 


J-M Roofs Applied only by Approved Roofers 


Nor does J-M service end with advice. When 
the right roof has been chosen a Johns-Manville 
Inspector checks every detail during application, 
and afterward makes regular inspections through- 
out the life of the roof. And as far as application 
is concerned J-M Built-up Roofs are applied only 
by approved roofing contractors whose ability 
and reliability plus adherence to our rigid appli- 
cation specifications qualify them for the J-M 
franchise. 

We invite you to use the convenient coupon, 


or write us for a copy of our new booklet, “Johns- 
Manville Bonded Built-up Asbestos Roofs.” 


Johns-Manville 


BONDED ASBESTOS ROOFS 


JOHNS-MANVILLE CORPORATION 
New York Chicago Cleveland San Francisco Toronto 
{Branches in all large cities} 


Please send me gout booklet entitled “Johns- 
Manville Bonded Built-up Asbestos Roofs.” 
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For the 
WE lime) a bre 
Who Likes to 
“Tinker” 


If You Have Ever- 


handled Goodell-Pratt tools, you 
know how much easier and better 
a job you can do with them. If 
you have never used them—you 
surely are missing a thrill. 

The Goodell-Pratt Home Com- 
panion Tool Sets are made up of 
our high grade stock tools and 
conveniently arranged in a sturdy 
hardwood box. 

The tools included are those 
most likely to be used in the home, 
office, or workshop. These sets 
are made in five different sizes— 
the smallest and largest are 
illustrated. 


If your dealer does not handle them, 
write direct to the 


Goodell-Pratt Company 
Greenfield, Mass., U.S.A. 
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that every fisherman should know 

in order to get the greatest joy out 
of his sport, the following suggestions are 
considered the most helpful by an angler 
who has been designing fishing equip- 
ment for the past half century. They 
should be remembered by every member 
of the fishing fraternity. 

In putting the rod together or taking it 
apart, never twist it; and in handling it, 
keep all strain off the guides. A little oil 
or grease on the ferrules will prevent their 
sticking. Wooden or cane rods should be 
given a coating of flexible varnish when 
they show wear. At the conclusion of a 
season’s fishing, hang your assembled rod 
on a hook by the tip guide, and tie a 


—' ALL the little kinks and stunts 


Your reel cannot be accidentally lost overboard 
if you make sure the line is tied firmly to it. 


weight on the butt so that all kinks and 
bends will be removed for the next season. 

The reel is as important as the rod. No 
reel, old or new, should be used without 
first being oiled and greased thoroughly. 
Frequent lubricating is essential—all 
points twice a day, and some oftener. 





Test aline frequently by trying to break it or by using 
some more rigorous test. Remove any weak parts. 













| Ways to Catch More Fish | 


An Expert Angler’s Hints on the Care 
and Use of Your Rod, Reel, and Line 


By WautTER E. Burton 





The application of a little oil on the fer- 
rule of your rod will prevent sticking. 


Many a “biggest” fish has been 
lost because the line broke, but fre- 
quent testing of the line will prevent 
such a tragedy. Break it back until 
all weak places are eliminated. Al- 
ways test line, leaders, and snells 
before fishing. 

The best way to cure a twisted or 
kinky line is to let it out behind a boat at 
full speed. The action of the water will 
work out the kinks. Always tie the line 
firmly to the axle of your reel so that if the 
reel becomes loosened from the rod and 
falls into the water, it can be recovered. 
At the end of the day’s fishing, stretch out 
all the used line to dry overnight. 

Essential tools for the tackle box in- 
clude cutting nippers, round-nose pliers, 
flat-nose pliers, large and small screw 
drivers, small scissors, a smooth-cut half- 
round file, oil can, folding pocket rule, 
thirty-pound capacity spring scale, and 
an awl. A stick of ferrule cement and a 
spool of No. 2/0 silk thread for mending 
broken rods can be added. It is also a 
good idea to have on hand a soft rag and 
polishing paste for spoons and 
spinners. 

Before using silkworm or gut 
leaders, soak them for at least 
twenty minutes in water to take 
out the brittleness. 
q| Sharpen fishhooks with a fine 
file or an abrasive stone. If a 
hook is (Continued on page 122) 
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Set of tools suitable for making all necessary 
emergency repairs to fishing tackle on a trip. 











© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Correct Time 
is in your 
Light Socket 
--Use It! 





OUR local electric company is sup- 

plying a new service to your home— 
correct observatory time by electricity. 
This service is coming to you now, 
whether you are using it or not. All you 
need, to obtain absolutely correct time, 
every hour of the day and night, is to 
plug the Kenmore Electric Clock into 
your light socket. 


No Winding—No Regulating 
Always Absolutely Accurate 


Kenmore Electric Clocks are operated by 
the frequency alternations of alternating 
current. They are equipped with a syn- 
chronous cycle motor that revolves in 
unvarying synchronization with your elec- 
tric current. Once set to correct time, 
your Kenmore cannot vary—it is absolute- 
ly accurate even to the second. Kenmore 
Electric Clocks have no springs, pendu- 
lums or escapements. They never have 
to be wound or regulated. Kenmore 
Electric Time is a new method of time- 
keeping that for the first time insures 
absolutely accuracy. 


Sixteen Handsome Models, 
Some for Only $15 


Dealers the country over are showing sixteen 
handsome models of Kenmore Electric Clocks: 
mantel clocks, boudoir, desk, hall and kitchen 
clocks. Many are in shiny bakelite in beautiful 
colors. Priced as low as $15.00 they offer 
a model for every purpose or purse. 





Beautiful Booklet — FREE! 


A beautiful booklet showing all models 
in full color has just been issued. ; 
copy will be sent free if you will write. 


THE KODEL ELECTRIC & MFG. CO., 
500 E. Pearl Street, Cincinnati, Ohio 


‘Kenmore 


ELECTRIC CLOCKS 


“The Clocks That Can’t Be Wrong” 











| been put. 
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"Time by Electricity 


for the Modern Home 


How the Modern Kenmore 
Electric Clocks utilize ordi- 
nary house current to give 
absolutely correct Naval 
Observatory Time. 


HETHER you know it or 
YY not whether you use it or not, 

your house electric current is 
now carrying correct Naval Ob- 
servatory Time into your home. 

Central power stations in practic- 
ally every city in the country have 
installed automatic synchronizing 
equipment to supply electric time 
service to the home. 

Electric time in the home is the 
latest, and probably the most unique 
use to which electricity has ever 
It is a highly practical 


' use because it offers to the home the 





desirable convenience of absolutely 
correct Naval Observatory Time, 
without the constant variations in 
time of the old spring wound clocks, 
and in addition furnishes relief from 
clock winding, oiling, and regulating. 
The electric clock of the Kenmore 
type is constructed so that its move- 
ment is synchronized with the fre- 
quency of the house electric current. 
Instead of the springs, escapements, 
pendulums and other mechanism of 
the ordinary clock, the Kenmore 
electric clock contains a small syn- 
chronouscycle motor, which “‘counts”’ 
the cycles in ordinary house current, 
and thus records the passing of 
seconds, minutes and hours. 
In order to insure absolute ac- 
curacy of electric time, electric 


_ power stations synchronize the fre- 


quency of the current to correspond 
accurately with Official Naval Ob- 
servatory Time, which is sent out by 
radio each hour from Washington. 
This is checked periodically each 


day to see that the frequency of the 


dark Mah 





Two models of the Ken- 
more Electric Clock. The 
model on the right, priced 
at only $15, is offered in 
bakelite cases in twelve dif- 
ferent color combinations. 
The model on the left is of 
any or Walnut. 
Both are illustrated in full 
colors in the booklet re- 
ferred to above. 





The Kenmore 


Pye a cycle 
motor “counts” the cycles in your 
house electric current, and records 
them as seconds, minutes, and hours. 


current is kept absolutely correct. 
The power station charges nothing 
for this service, except for the small 
amount of electricity the clock con- 
sumes. 

The Kenmore electric clock re- 
sembles the ordinary spring wound 
clock only in appearance. It has 
none of the mechanism of the usual 
clock. Even the familiar “‘tick’’ is 
missing. The Kenmore electric clock 
never has to be wound, oiled, or 
regulated. You simply plug it into 
the light socket and forget it. 

Sixteen models of the Kenmore 
electric clock have been developed 
and are now offered by dealers all 
over the country. Some are in the 
conventional design of present day 
clocks, others in bright, glossy bake- 
lite in a myriad of shades and colors. 
They are priced as low as $15. The 
cycle motor in all models is exactly 
identical, so that no matter what 
price you pay, you get the very same 
accuracy. 

The many models of Kenmore 
electric clocks have been elaborately 
illustrated and described in a new 
booklet recently issued. In _ this 
booklet, all models are illustrated in 
full colors, with a complete de- 
scription of how synchronous cur- 
rent is used. This booklet is offered 
free and can be obtained by writing 
The Kodel Electric & Manufacturing 
Company, Electric Clock Division, 
Cincinnati, Ohio. 
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WHY WASTE 
TIME FIGURING? 








Here’s a Mechanical 
Pencil that Multiplies 
and Divides 


HINK of it! A pencil that actually does 

your mathematical thinking for you. 
Multiplies, divides, works percentages and 
proportions—sdlves scores of difficult probe 
lems without touching pencil to paper. 
Simply set the slides and read the 
answer—easy to read as a clock. 

Invaluable for quickly calculating 
stock yields; computing.foreign ex- 
change, measuring areas and vol- 
ume: estimating production and 
sales costs; taking inventories; fig- 
uring ‘‘mark-ups,”’ “‘ mark-downs,”’ 
discounts, etc., and for solving a 
host of other problems. 

The Multi-Vider, as it is called, /§ 
has all the features of a high-grade |} 
mechanical pencil—p/us the re- 
markable device for making rapid- 
fire calculations. Smart-looking; 
comfortable size—no_ writer’s 
cramp; outside metal parts gold 
filled. or silver-filled as desired; 
takes any standard thin lead; pro- 
pels, repels, expels; mechanically 
perfect—yet costs no more than any 
other fine mechanical pencil. Also 
makes a wonderful gift. 

If your dealer cannot supply you, 
mail coupon. On arrival of Multi- 
Vider pay postman only $5 (or $10 
if you prefer the gold-filled Execu- 
tive model in handsome gift box). 
After 5 days, if not delighted, sim- 
ply return it. Money promptly 
refunded. 





RUXTON 


MULTI-VIDER 


—_—— multiplies -divides 





Ruxton Multi-Vider Corporation, 
4082 Graybar Bldg., New York City. 


Please send me a Multi-Vider with instructions 
for use. On arrival I will pay the postman price 
quoted below plus a few cents postage. Within 5 
days, if not satisfied, I may return the Multi-Vider 
and you are to refund my money.43 I am checking 
the model I want: (—) Standard Model, $5. (—) 
Gold-filled Executive model in handsome gift box 
410. 


Address...... 


City. 











Cards [hat Rise by Magic 


How to Construct New Apparatus for 
Performing an: Old and Popular Trick 


By Grorce S. GREENE 


from a deck usually requires a 
--duplicate deck interwound with 
threads. With the unique apparatus to be 
described, any unprepared deck may be 
used and shuffled immediately before the 
trick. 
The performer places the deck in a 


[i trick of causing cards to rise 

















A transparent ¢ container for the 
deck of cards is made from sheet 
celluloid, the joints being fast- 
ened with strong film cement. 


transparent celluloid case 
resting on a stand on the 
stage or platform. A spec- 
tator is offered a small rifle, 
revolver, or cap pistol (load- 
ed with a blank), and in- 
structed to fire at the deck. 
He misses and smashes a 
glass vase on a table at the 
other side of the stage, 
causing considerable laugh- 
ter. Then the performer fires the 
pistol, and thereafter one card at a 
time slowly rises from the deck at 
his command. 

The stand for the celluloid case 
is made of a 12-in. length of %-in. 
iron pipe, with a base—a floor 
flange is satisfactory—attached. 

You can buy the celluloid or re- 
move the emulsion from’ some 
heavy film negatives by soaking 
them in hot water. Cut it into two 
sheets 1 in. wider than the deck and three 
quarters as long. Bend in the sides as well 
as the bottom and cement all together 
with 1-in. strips of the same material. 
Ordinary film cement (ether, banana oil, 
acetic acid, and a small quantity of 
celluloid) can be purchased or you can 
have a druggist prepare it. 

In the eenter of the bottom of the case 
make a slit % in. long for the secret 
mechanism to pass through. Then 
cement to the bottom a celluloid strip 
formed into a tube of a size to slip over 
the 4-in. pipe. 

The operating mechanism consists of a 
piece of watch spring about 4 in. long. 
One end is weighted with a tiny cylinder 
of lead, to which a black thread is at- 
tached. The mechanism is inserted into 


the pipe, weight down, and the thread 


















Assembling the card holder, stand, and © 
mechanism for causing cards to rise. 


“a brought up through a 
vor tiny hole in the celluloid 
pe tube that connects the 

case with the pipe. The 

end of the watch spring 
passes up through the 
slit in the case. 

The thread leads off- 
stage to an assistant, 
When a deck of cards is 
placed in the case, a pull 

on the thread: 
will force up the 

\ watch spring 

\. (Continued on’ 

page 123) 






In the oval is shown how 
the curved watch spring 
engages the rear card and 
forces it upward when 
the thread is pulled. It 
is essential to have the 
right cards at the back 
of the pack, so those 
selected are ‘‘palmed”’ 
as shown above and 
replaced on the back of 
the deck after it has 
been publicly shuffled. 


At the right is shown 
how the rising card looks 
to the audience. The 
black thread, of course, 
is invisible at a short 
distance, especially if 
the background is dark. 
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ATKINS MAKES 


“A Perfect Saw for 
Every Purpose’ 







Seven Popular Saws For 
Home Workshops 


ATKINS 










Ake : . 
ATKINS stra. SAW 
YOUR “Favorite” 


ATKINS makes a ‘‘Perfect Saw for Every 
Purpose."” Hand saws... Back saws... 
: : é Hack saw frames and blades . ... Band 
. . take real pride in their AT- saws... Circular saws to rip or cross-cut 


KINS Saws. These saws are more .. . Dado Heads for grooving . . . Circular 












Finest hand saw made. Silver Steel Ship-Point blade. Per- 
fection handle. 









ATKINS 
CIRCULAR 


Silver Steel Circular Rip and Cross- 
Cut Saws for fast, smooth work. 


MES who work with tools 
. . whether for fun or profit 


























ATKINS 
GROOVER OR 
DADO HEADS 


The quick easy way to cut smooth grooves 
from 1/8 to 4 in. width. 










HACK SAW 2s ae 


Nickeled steel adjustable hack saw frame. Non-Breaka ble 
or Silver Steel Blue-End Blades. 


ATKINS 
SAWS FOR i 
METAL CUTTING 


Cireular Metal-Cutting Saws of 
various diameters and thicknesses. 





Silver Steel Narrow Band Saws, in many lengths and widths 
for small machines, 


than efficient tools—they are re- 
liable helpmates that add pleasure 
and save time, in every job of 
cutting wood or metal. 


“Silver Steel’’ is one of the many exclusive 
features that make ATKINS Saws favorites 
with users of fine tools everywhere . . . in 
thousands of great factories, mills and wood 
working plants, as well as home work- 
shops. This world-famous steel takes a 
keener edge, cuts faster, stays sharp longer 
and actually outlasts two or three ordi- 
naty saws. ‘Perfection Handles’ and 
“Taper Grinding” are two other features 
you'll like in ATKINS Hand Saws. 


Four Valuable Free Booklets on Saws 
and Saw Tools. Send Coupon NOW! 





Metal-Cutting Saws . . . Cabinet Scrapers 
. . . Files of all kinds . . . Machine Knives 
... Grinding Wheels . . . Saw Filers and 
Saw Sets, etc. 


At right are shown just seven of the many 
ATKINS Saws for home craftsmen. See 
the ones you need at your Hardware Store. 
Look for the name ATKINS on the blade. 
It’s a true guide to extra 
service and value in saws. 
If your boy likes tools, buy 
him a set of ATKINS Saws, 
including our popular “Jun- 
ior Mechanic’ Hand Saw! 
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HE most 

amazing gun 
ever invented 
for target shooting 
and small game 


the New 


CROSMAN 
REPEATER 


Pneumatic .22 


HIS new Crosman .22 Re- 

peater uses no powder—yet 

it has deadly accuracy and 
tremendous power. Embodying 
the most advanced principles of 
the use of air as power—the 
new Crosman Pneumatic Re- 
peater is a real gun that every 
target shooter and small game 
hunter should own, because the 
new Crosman Repeater has all 
the advantages of any first class 
22 rifle plus these exclusive 
features: 1. Noiseless. 2. No 
cleaning. 3. Low cost am- 
munition. 4. Amazing ac- 
curacy. 5. Adjustable power. 
6. No bullet splatter. 


For Targets 


This beautifully finished repeater 
rifle is the pride of many a target 
shooter—its marvelous accuracy, 
perfect balance—twenty shot 
magazine and improved sights 
together with its other features 
make it one of the most popular 
guns for all round sport. Men 
living in the cities and suburbs 
ean now enjoy the pleasures of 
target shooting—in the cellar 
back yard. 


Small Game 


Small game hunters— 
you can knock’em dead 
in their tracks with this 
high powered silent rifle. 
You will never use any 
other small rifle after 
you have tried the new 
Crosman Pneumatic .22 


Send for 
















































































WHY 
Free Booklet it is called 
Every man who Pneumatic 
feels the thrill of The high- 
shooting should owered 
have acopy ofour CROSMAN 
booklet entitled is called ta 
“Target and EU MA- 
Game Shooting” TIC RIFLE 
written by a man todistin- 
who loves a gun guish it 
for men who love from toy air 
guns. This very rifles. 











interesting 
booklet is free 
—obtain one 
from yourdealer 
or send in 
the coupon 
below—to- 
today. 


The new Crosman 
Pneumatic .22 is 
the only high pow- 
ered repeating rifle 
in the world that is 
powered by air. 
Crosman Rifles are 
built to give life- 
time service and are 
guaranteed for one 
year against defect 
{n workmanship and 
materials. 


CROSMAN 
ARMS CO. 


443 St. Paul St. 
Rochester, N. Y. 





Please send your 
FREE booklet described above. 
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Three Poses on One Film 


na : - 3 wot 


How to Make a Triplicating Device for Your 
Camera from a Small Round Tin Lid 


By CHLOE H. NULL 


apparently is doing three things at 

once. This photograph was made 
possible by a triplicating device made 
from the tin lid of a vaseline jar. 

A lid 1% in. in diameter was the size 
necessary to fit over the barrel of the lens 
of the camera used. A line was drawn 
across the exact center of the lid, which 
was then carefully filed until a thread- 
like slot appeared. A second and similar 
opening was made %% in. from this slot. 
These are marked respectively A and B 
in the diagram below. The next step was 
to reinforce the strip of metal between 
the two slots by soldering to the under- 
side a narrow strip of tin cut as at C. 

The shutter, cut from tin in the shape 
outlined at D, was riveted to the lid, small 
holes being drilled at E through which the 
rivet was passed. The whole contrivance 
was then painted black, inside and out, 


Lr THE illustration above the subject 


PIVOTED 
SHUTTER 










LINING OF BLACK et, 





RIVET? S 
IN HOLE -E 
REINFORCING PLATE-C 
SOLDERED TO INSIDE 








LENS CAP 
(MADE FROM 
ATIN LID) 





Front and rear of the triplicator, and positions 
of the shutter for taking the three views. 





With a surprisingly simple and cheap homemade triplicator, you can make trick photographs 
like this one, which shows the same woman apparently doing three things at one time. 








after which a narrow strip of black felt 
was glued inside the rim of the lid to 
make it fit as closely as possible over the 
barrel of the lens. 

After the camera had been placed on a 
tripod and focused on the chairs and 
table that were to appear in the picture, 
the lid or triplicator, as it may now be 
called, was placed over the lens with the 
slots running vertically. The tin shutter 
was turned to expose slot B and the end 
pictures were taken with the regular 
shutter, the triplicator being given a half 
turn between exposures. Then the trip- 
licator shutter was turned to expose slot 
A, and the middle picture was taken. 

Because of the small amount of light 
admitted through the slots, each exposure 
was given three and a half seconds, the lens 
being stopped down to f64. 

A smaller or larger triplicator could 
be made in the same manner as the one 
described, as long as the distance between 
slots is properly proportioned to the 
whole size. 


Neat Metal Tags Made 
from Tobacco Cans 


FTER making 
some changes 

in the piping a- 
round the boiler 
and engine of an 
excavator during a 
temporary cessa- 
tion of work, I 
marked the valves 
clearly to corre- 
spond to some written explanations with 
tags made as shown by pushing the bot- 
toms from empty tobacco cans. To fasten 
the tags to the respective valve handles, 
I used the wires which had formed the 
hinge pins of the tobacco covers.—F.B, 





Tin tag marked with 
aid of nail or punch. 
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ive YOUR PLANE 
the Paper Test ~ 


THEN TRY IT ON A MILLERS FALLS 








OW many times have you 


wondered why planes so 
often slipped and chattered and 
left uneven surfaces on hard or 
cross-grained lumber? The 
paper test will answer the ques- 
tion, for to completely avoid 
chattering, the cutter must be 
clamped firmly against the frog 
for the full length of the seat. 
Try this easy test on your own 
plane. 


First remove the top lever cap 
and cutter. Then place a thin 
piece of paper on the frog just 
above the side of the plane so 
that the paper extends jout over 
the side. Replace the cutter and 
lever cap. If you can move the 
paper easily it shows that the 
cutter is not clamped firmly 
enough on the seat, that your 
plane will chatter ona hard job. 


noe 
1868 





MILLERS FALLS 
TOOLS 


NEW YORK: 28 WARREN STREET - - - 


1 Remove the top lever cap and the 
+ cutter. 





Z Place a thin piece of paper on the 
¢ frog just above the side of the plane 
so that the paper extends out over the side. 







b 








Now try the test on a Millers 
Falls Plane or, if you prefer, on 
your own plane with a Millers 
Falls lever cap. You will find 
that you cannot pull the paper 
out. The three-point bearing 
of the lever cap, an exclusive 
Millers Falls feature, exerts a 
uniform pressure on the cutter 


the full length of the seat. 


Ask your dealer to show you 
the Millers Falls Planes. Or 


write us if you want a catalog 
showing the complete line. 
There is no charge. 


MILLERS FALLS 
COM PA N.Y 


MILLERS FALLS, Massachusetts 


CHICAGO: 9 SO. CLINTON STREET 


@® This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Sillimanite Is 


(Nature’s Finest Insulator) 


Your Guarantee 
of Champion’s 
Superior 
Performance 








< ys greatest single factor in 
spark plug efficiency is the 
insulator. For on it ultimately 
depends the maintenance of peak 
efficiency, irrespective of operat- 
ing speeds, temperatures and 
pressures. If the insulator is of 
inferior quality, engine perform- 
ance and economy are greatly im- | 
paired. Q Champion sillimanite is | 
a rare mineral used exclusively in 
Champion Spark Plugs. 4 Pos- 
sessed of a natural high resistance 
to electric, heat, and mechanical 
shock, it is ideally adapted to with- 
stand the ravages of combustion, 
intense pressures and tempera- 
tures of modern engines. Silli- 
manite insures the motorist of the 
full, even production of power 
which he expects from modern en- 
gines. Q With such obvious superi- 
orities Champion Spark Plugsexcel 
and outsell throughout the world. 


CHAMPION 





SPARK PLUGS 
ni. Ya 


TOLEDO, OHIO » WINDSOR, ONT. 





Hammering Sheet Metal Bowls 


(Continued from page 92) 


hammer in a spiral from the base to the 
outer edge of the bowl. As you approach 
this outer edge during the first hammer- 
ing of the surface, the edges will tend to 
wrinkle or flute up. Hammer out these 
flutes at once; leave the work on the 
stake, but use a wooden mallet in place 
of the hammer as in Fig. 2. Then con- 
tinue the work with the raising hammer. 

After the first hammering over, your 
bow! will have a slight saucer shape as at 
B in the lower right-hand drawing of Fig. 
7. It must now be annealed, pickled, and 
scrubbed bright and clean before ham- 
mering again. Scribe a new base circle. 
You will probably need to true up or 
flatten the base. I find that a cylindrical 
block of hard maple, cut square across the 
top, is an excellent support for flattening 
(Fig. 3). 

Start hammering again on the same 
stake and in the same position; continue 
in a spiral of overlapping hammer marks 


| from the edge of the base out to the edge 


of the bowl; then anneal, pickle, and 
scrub, and again lightly scribe a fresh base 
circle before hammering over the surface 
again. 

Always select and use a stake the sur- 
face of which conforms to the surface you 


- TEMPLATE - 8 
—— 5 ———a4) 


| Y WN j aa wid 
ea! 


NO SHARP CORNERS 


ie 





















> TOP viEW 
Yb SIDE VIEW 
2°» 
TEMPLATE-A 
A 
RAISING ng gt 


HAMMER 


VISE ei 


Fig. 7. Template, first stake, position of disk 
and hammer, and the bowl at various stages. 


col SHOWING DIFFERENT ELEVATIONS 
DISK FROM A FLAT DiSK 


are hammering at the time. Change these 
stakes as you find you need a new or 
differently shaped surface to hammer on. 
Unless you have the proper stake under 
your work, you cannot succeed. 

In a simple bowl of this kind the whole 
process may be done on two stakes. A 
more intricate form may take a number of 
different shapes and sizes. Experience at 
the bench will give you a knowledge of the 
proper stake to use. The second stake 
used for this simple bowl is shown in 
Fig. 6. 

You really save much time by fre- 
quently annealing your work. Besides, it 
is well to remember that when copper, 
brass, silver, or gold are beaten too much 
without softening them, they will crack 
under the hammer. Any cold “shuts” or 
folds that form in the metal should be 





Fig. 6. Second of the two stakes needed for 
raising a bowl of the shape shown in Fig. 7. 


flattened out at once. As the bowl gets 
more cup shaped (Fig. 4), the work will go 
more slowly. 

When you have hammered your bow! to 
your liking, anneal it again, pickle and 
scrub it very bright and clean, and dry it. 
Then place it on the stake and take up 
your planishing hammer, which has a flat 
face, or one only slightly domed. Hold 
the metal slightly above the stake surface; 
that is, a part of the work is rested on the 
stake and tilted up slightly from it where 
the hammer hits it (Fig. 5). This is 
necessary to prevent the planishing from 
enlarging the bowl. 

If the marks left by the raising hammer 
are very deep, you may have to go over 
the surface of your bowl two or three 
times to planish the first marks out. The 
surface of the planishing hammer should 
be very highly polished; and your work, 
when finished, should be covered with 
beautiful glistening facets. The surface of 
the stake, too, should be highly polished, 
for it acts on the inside of the bowl. Un- 
less you have a heavy, power-driven 
polishing head, you can file the faces of 
the stakes and hammers with a smooth 
file and then polish them off with emery 
cloth. 

Usually the last thing done to a bowl is 
to trim off the upper edge and smooth it 
up. The bowl is set on a flat surface and a 
surface gage is used to scribe a line 
around it where it is to be trimmed off, as 
illustrated in the May issue, page 79. 

The next installment in this series, 
which is scheduled for early publication, 
will tell how a high vase form—one turned 
in at the top—is raised and planished. 





WALL papers can be obtained which are 
an excellent imitation of plastic wall 
paint with an artistically blended or 
mottled finish. They are hung like or- 
dinary wall papers except that it is usually 
necessary to trim an inch or more from 
the edge and to reverse every other strip 
from top to bottom. When wall paper is 
hung on painted walls, there is danger 
that the paste will make the paint peel 
unless a coat of strong size has been ap- 
plied. The size applied over painted 
walls needs to have more adhesive in it 
than ordinary size. 
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Makine a Sounp Picture 
with Vlestern Electric Lguipment. 
































ILENCE in the studio! The 
director discards his mega- 
phone, cameras whir in sound- 
proof booths. 
In the sound-proof “monitor 
room” a man at the control 
board regulates the volume and 
quality of sound recorded by 
Western Electric apparatus on 
a film or disc. 


Hear Sound Pictures at 
their best—go to a 
Western Electric 
equipped theatre 


Sound Pictures, made by the 
eleven great producers who have 
adopted the Western Electricsys- 
tem, are naturally best when re- 
produced in theatres with equip- 
ment from the same source. 

That is why exhibitors every- 
where, mindful of their patrons’ 
satisfaction,either have installed 
or are now installingthe Western 
Electric system—the sound 
equipmentthat assures clear and 
natural tone, that reflects a half 
century’s experience in making 
telephones and other apparatus 
for reproducing sound. 
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Western Electric builds spee The “monitor” controls Western Electric-made appa- Theatreloudspeakers,prod- The projector which plays 
cial mi ones for studio quality and volume of ratus insures true-tone uct of acoustical experts the sound picture in 
requirements. all sound recorded. reproduction. and craftsmen. the theatre. 


Wester Electric 
SOUND SYSTEM 
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The - 
Esstest. - 


smoothest 














cuttin g File 
I’ve ever used ’’ 





HAT’S what a good 

judge of tool quality 
says,and that’s what you'll 
say too, when you use 
Simonds Files. 


Every file that carries 
the name “Simonds” is 
rugged, durable, sharp- 
toothed. They are made 
from the finest steel. 
Their uniformly spaced 
teeth are arranged to 
give you easy cutting 
and long wearing 
qualities. 
Keep Simonds Files 
in your home work- 
shop at all times. It 
pays to buy and use the 
best. Ask your dealer. 


)} - “File Facts”, a book- 
let that tells all about 
files, sent free. Write 


for it. 
SIMOND AW AND STEEL CO. 
FITCHBURG, MASS. 

“The Saw Mikeys” Established 1832 
Branch Offices ice Shops in Principal Cities 
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Sewing Cabinets Made by Machine 


(Continued from page 80) 


curved edges. A smooth finish is important. 

Step No. 6—Assembly. The handle is fastened 
to the top strip by screws from beneath, as 
indicated. Glue the hopper with high-grade 
liquid glue or flake hide glue. The work should 
be allowed to set between clamps until the glue 
is hard. 

Step No. 7—Dowel Joints. Put the chuck in 
the lathe, use the correct size auger bit for the 


dowels (in this case 4 
in.) and, while the 


power is on, very care- 
fully file the threads off 
the screw end to pre- 
vent the bit from pull- 
ing into the wood too 
fast; do not, however, 
remove the point. Lo- 
cate accurately all cen- 
ters of all holes and bore 
the holes in the lathe as 
illustrated. Make sure 
by careful test that the 


brace is exactly the right 
length to suit the length 
of the hopper. 

Step No. 8—Assem- 
bly. Glue the legs and 
curved feet first; then 
glue the cross brace. 
When dry, this entire 
bottom unit is fastened 
to the hopper with screws. Glue a false strip 
over the center of the hopper to make the leg 
appear as if it continued all the way up. Next 
screw the bottom in place and fit the covers 
and hinges. 

Step No. 9—Tray. On the various ma- 
chines, work out the tray in the same way as 
the other parts. 

Step No. 10—Cleaning up. Remove all ex- 
cess glue with a sharp chisel, cutting where 


Cutting the inside of the handle on the jig 
saw is like guiding a sewing machine. 













Boring the dowel holes. 
Should holes have to be 
bored all the way through 
the stock, a block is 
bored and fitted over the 
tai'stock spindle to save 
the bit from damage. 


possible across the grain. 
Sandpaper thoroughly 
all parts with Nos. %, 0, 
and 00 paper, always 
rubbing with the grain 
if practicable. Round 
the corners slightly. 

Step No, 11—Finish- 
ing. There are many 
ways of finishing mahog- 
any. One was described 
last month. Another requires the use of bi- 
chromate of potash, which can be purchased at 
any drug store. Make a saturated solution of 
the crystals and water and apply a coat of one 
part saturated solution and four parts of water. 
When dry, sandpaper lightly with No. 00 
paper; then give a coat of ready-mixed pene- 
trating mahogany stain. Follow with paste 
wood filler and finish with several coats of 
shellac, varnish, or clear lacquer. 
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Assembly views of the Priscilla cabinet and details of the joints at the corners of the hopper and 
between the legs and end pieces. Make cardboard patterns to aid in marking the curved parts. 
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Schools. 


A class of flight 
students receiving 
classroom instruc- §} 
tion on theory of ff 
flight. i 


Welding plays a tre- 
mendously impor- 
tant part in the con- 








struction of modern 
airplanes. The 

Universal Welding 
Course prepares a 
man to step into a 
good paying 
position. 





























Aviation mechan 
ics are always in 
demand. Universal 
students taking 
Aviation Mechan- 
ic’s Course receive 
unusually thor- 
ough training. 






An Aviation Busi- 
ness Course gives 
a background of 
aeronautics to the 
student who would 
enter the business 
side of aviation. 









Every Universal instructor is a transport 
pilot and has had many years of experi- 
ence in actual student instruction. 


Right:Government licensed modern planes 
equipped with air cooled motors are used 
at all stages of instruction in Universal 














POPULAR SCIENCE MONTHLY 












EAR-’ROUND instruction is avail- 

able in Universal Aviation Schools. 
Start now to earn your wings. By spring 
you may become a full fledged transport 
pilot. All your training will be behind 
you and you will be ready for the bigger 
opportunities which will be forthcoming 
in aviation next spring. 


All Types of Training in 
Universal Schools 
Almost any young man can learn to fly 
under Universal methods of instruction. 
Modern, easy-to-handle planes are used 
exclusively. Only transport pilots, with 
many hours of experience in student in- 
struction,areemployed. Complete ground 
instruction is included in each flyin; 
course. Evidence of the safety of Universal 
training is found in the fact that Universal 
flight students are insurable through a 


Aviation Opportunities. Before 1930 


LEARN TO FLY 










master insurance policy—the first of its 
kind covering flight students ever issued 
by an insurance firm. 


Courses in Aviation Mechanics, Avia- 
tion Welding and Aviation Business are 
available either during days or at night. 
This training is probably the most thor- 
ough in the industry. Schools are located 
conveniently nearby. Send for complete 
description of Universal Courses, their 
prices and description of individual 
schools. 


FREE: Mail Coupon 


A beautifully illustrated book, ‘‘Avia- 
tion — What It Means To You,” is yours 
for the asking. It answers all questions 
and gives you an honest, sincere picture 
of what aviation is doing and can offer 
you. Mail the coupon for your free copy. 


Universal Aviation Schools 


Universal Flying School, 8x. Louis, Mo. 
Universal Flying School, Minneapolis, Minn. 
Universal Flying School, Marion, I 

Porterfield Flying School, Kansas City, Kansas 
Universal Flying School, Oklahoma City, Okla. 


lying School Reckosse.. Minn, 
lying School, St. Paul, Minn. 

lying School, Memphis, Tenn. 
ying School, Cleve Ohio 
ying School, Wichita, Kansas 


U 


geree 

















a AVIATION 
ORATI 


OUR HIGHWAYS” 


Ss 





ON 
UNIVERSAL AVIATION SCHOOLS 
1046-55 Boatmen’s Bank Bldg., 
St. Louis, Mo. 








Department of 
CommerceF lying 
and Ground 
es geting 
app le or 
oh Dobenostt 
Flying Schools, 

















¥ Please send me at once your free book, “Aviation 
-—W/ hat It Means To You” I am interested in: 


TI Flying Course CJ Aviation Mechanic’s Course 


[_] Business Course 
Age 








State 
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For mechanics who appreciate 
extra strength and long wear pro- 
duced by hand-forging and heat 
treatment of special steel. 





Pop ular 


MIDGET SOCKET SET 


















For car owner or mechanic. Hand 
forged Hinge Handle and six 12 pt. 
Sockets fitting S.A.E. sizes 14” to 
a" , openings A." 
3h", inter- 
all standard sets. i: 45 
A set of extra 
quality and long 
life, in box....... 
' Handy Punch & Chisel Kit 
of Regular, 
Cape and 
Diamond 
Chisels and 
two Rivet 
Center 
P unches— 
hand forged 
and heat 
treated for 
vice. In 
neat Kit. 
Plomb 
Tools for 
ing Auto, Aviation, Plumbing 
Jobbers & Hardware Dealers. Ful- 
ly guaranteed. If your dealer can’t 
supply the above sets we will send 
them prepaid from our nearest 


pe A. Ren with 
Useful sizes 
and one 
lasting ser- 
sale bylead- 
office upon receipt of price. 





PLOMB TOOL COMPANY 


Los Angeles 2209 Santa Fe Ave. 

New York 43-06—36th St., Long Island City 
Chicago 1146 West Lake Street 
Dallas 2705 Williams Street 

Gentlemen: Enclosed is os. Ney or veneer | for 


ONo. 3 Punch and Chisel Kit........... 90 
ONo. DD-102 Midget Socket ra wy 


Ee er a ee pe oe ee 
PMN Gcerpei ec ceccccoesveteeewes 
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HEN a hole is to be drilled 

with reasonable accuracy on a 
drill press, start it with a pilot 
drill in a small center-punch mark 
rather than with the final drill in 
a large center-punch mark. 


Be sure that the size is correct 
on the tools the crib attendant 
gives you. Because he makes a mis- 
take is no reason you should. 


To get the most service from mil- 
ling cutters, it is absolutely essen- 
tial that they be ground accurately. 


Always use the side heads on 
planers and boring mills for taking 
side cuts whenever possible. 





Old Bill Says— 


Rubbing a little 
chalk on taper . 
shanks of drills 
seems to keep 
them from work- 
ing loose. If they 
are worn badly, a 
bit of newspaper 
will make) them 
tight. 


Clamping bolts 
and nuts Last 
twice as long if 
the threads are casehardened. 





The cost of making a new bronze 
bushing will supply oil to the or- 
dinary machine for six months. 








“Which Weld Shall I Use?” 


(Continued from page 94) 


pieces reach the right temperature, he 
places them in contact and applies pres- 
sure to force the surface of one into the 
surface of the other, just as you can join 
two pieces of wax when they are heated 
about right. When the actual welding is 
done, the blacksmith hammers the shaft 
into the shape desired.” 

Old Bill paused while the one-o’clock 
whistle blew. 


RGE welding has its place,” he 

went on. “Pipe is made that way. 

It is the only kind of welding that can be 
used for certain kinds of chemical equip- 
ment, for the reason that the entire vessel 
must be of precisely the same material. 
You see, in forge welding, nothing is 
added. All of the material is in the original 
stock. This is also true of electric butt 


welding and of spot welding, but not of . 


the kind of welding that our machine 
turns out.” The group nodded assent. 

“The next kind of welding to come 
a sng was gas welding—just what we are 
doing over there. It was found that 
acetylene, when burned with oxygen, 
would produce such an intense heat that 
cast iron would melt, much as a candle 
does when a match is put below it. Those 
of you who have used the torch know that 
all you do is to melt a pool of the casting 
being welded and feed into that pool the 
new metal from a welding rod. You use a 
flux to do away with slag, which other- 
wise would be mixed with the weld and 
cause weakness. 

“* Almost all cast metals as well as steel 
and wrought iron can be welded with the 
torch. It must be remembered always, 
though, that the weld is of- different com- 
position chemically from the base metal. 
Some close approaches have been made, 
but there is always a difference. And 
another point to remember is that the 
weld is always a casting, and is not as 
strong as a rolled or forged piece of metal.” 

Old Bill stuck a match to his old pipe. 

“*Because heat is applied over such a 
small area and because, of necessity, there 
must be much more heat than is actually 


required to melt the metals, expansion 
and contraction give trouble. One way to 
avoid the trouble is to heat the entire 
casting to somewhere near the tempera- 
ture of the weld. This is what we have 
done over there now. 

“The newest kind of welding to be ap- 
plied generally is the electric arc method. 
We have recently put in a machine, and 
you have seen some of its work. It is most 
useful for welding steel and is making 
some very marked economies because it 
has given us a new and dependable way of 
putting steel parts together. By the use of 
the are welder we are not limited to the 
shapes that can be rolled or forged, but 
can put plates and bars together in almost 
any way. Itis a much nicer method than 
the blacksmith’s forge, for it does not heat 
any part of the work except the small spot 
where the metal is being deposited. It 
differs from gas welding in that the weld- 
ing rod is projected in a molten state 
across a space where an electric arc is 
passing. The arc heats the spot where the 
metal will go and at the same time melts 
the rod. No flux is required. No heat is 
wasted in heating the mass of the metal, 
hence parts can be welded with little dis- 
tortion, although there is some.” 


QO BILL’S group was intensely inter- 


ested in what he was saying, and | 


several men had joined his audience. 

““Now then, with these methods of 
welding at our disposal,” Old Bill pro- 
ceeded, “‘we can do many things that we 

could only wish to do twenty years ago. 
Ordinarily, I should say that any place 
that could be forge-welded should be. 
Any casting except steel should be welded 
with acetylene, and all steel parts should 
be electrically welded. 

“Of course, there are exceptions to 
this,” he hastened to add. “The cracked 
cylinder is an example. We may find that 
to braze, or bronze-weld, steel parts will be 
best in a certain case. Or a bulky forged 
ring that the blacksmith might handle if 


he had to can often be done best with | 
| 


the electric arc.” 
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Are You 


POPULAR SCIENCE MONTHLY 


lil 


Really Well Informed? 


Test Yourself with this Famous Questionnaire! 


= is talking about the fa- 
mous‘ Popular Science Questionnaire.” 
In the panel is the list of questions of 
which the Questionnaire is composed. 
How many of them can you answer? 


These questions were prepared, after 
a great deal of thought, by a group of 
eminent scientists. Their test has be- 
come famous throughout the country 
asthe “Popular Science Questionnaire.” 


Like an Old-fashioned 
Examination 


May we ask you to make this test 
carefully, reading the questions slowly 
and giving thought to each one? When 
you cannot answer one satisfactorily 
to yourself, put a zero (0) beside it. 


On the other hand, give yourself 
credit of four (4) for each satisfactory 
answer. Then when you are through, 
see how near you have come to making 


a mark of 100. 


3S 
This is like an old-fashioned exami- 
nation, but you will find it fascinating. 
The questions all have to do with the 
wonders of the world we live in. All 
can be given quick and straightforward 
answers by any person of education. 


All of the questions in the famous 

“ . ° . ” 
Popular Science Questionnaire”, and 
many hundreds of others, have now 
been answered, for the first time,in one 
book==-THeE Pocket GuIDE To SCIENCE. 
























Into this 
one bril- 
liant book 
of 284 
~— has 

eencon- 
densed the 
outstanding 
facts about 
the worldwe 
live in. 





All that you probably ever will 
want to know about science is 
told inthis one284-page book that 
will fit in your pocket or grace a 
library table. Curiosity-satisfying 
facts about the world weliveinare 
made instantly available to you in 
simple question-and-answer form 
in THE Pocket GuIpE To SCIENCE. 


You are assured of the accuracy 
of the answers in THe Pocker 


The 


POPULAR SCIENCE 
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10. 
. What are X-rays? 
12. 


14. 


15. 
16. 


25. 


Torta PERCENTAGE 


Test Yourself Now 


. Why does radium continue to 


give out heat for thousands of 
years? 


QUESTIONNAIRE 








- Are the stars solid like the 


earth? 





How do we know that the 


. Why is glass transparent?.....-..--- 


earth is slowly shrinking? .....-......-------- 


. What is an electric current? ....... 


-Do electrons really move 


through wire when an electric 


current is flowing through it?............ 


. What physical changes in your 
body are produced by fear? .............-.- 


How do muscles exert power?............ 





Can we see atoms with a micro- 
scope? 





. Why does heat expand things 
and cold contract them?.........-..--------- 


Why does the moon appear to 
change its shape from time to 
time? 





Why is it possible that the in- 
side of the earth is growing 


. Why is frost more likely on a 


clear night than on a cloudy 


GulbE To Science because it has been 
edited by Dr. E. E. Free, who has re- 
markable genius for condensing the 
known facts about scientific questions 
into easily remembered paragraphs. 


SPECIAL OFFER 


Tue Pocket GuIbDE TO SCIENCE is not 
for sale. It is offered to you without one 
penny extra cost, with a 14 months’ 
subscription to PopuLtar SCIENCE 
MONTHLY. 

Porutar Science Monrtuty “carries 
on” from where Tue Pocxer GuipE To 
Science leaves off. THE Pocker Guipe 
gives you all that the scientists have 
discovered up to right now—PopruLaRr 
Science Montu ty will give you all the 
important, interesting and new discov- 
eries of science for the next 14 months. 


It takes over 300 articles and pictures 
every month to tell the readers of 
PopuLaR ScIENCE Montu y all that has 
happened in the scientific, radio, me- 
chanical and automotive fields. 


Your Name in Gold 


Tue Pocxer Guiwe To Science is bound in 
beautiful flexible fabrikoid. Wewill stamp your 
name in 22-carat gold on the cover of Tue 
Pocxet Gu1be at no extra cost to you if you 
use the coupon below immediately. 


We extend to you the Special Offer of a 14 
months’ subscription to PopuLar CE 
MonrTHLY om 4 price by the month would 
| be $3.50) with THe Pocxer Gumme To Science 
—all for $2.95, plus the few cents’ postage. 
If you are already a subscriber to Popular 
Science we will extend your subscription 14 
months if you accept this offer. 


Send No Money 


Send no money, just the coupon. If within 10 








one? 


. Does thinking use up the 


thinker’s energy? ......-.....- 


. Which travels faster, electri- 


city or light? 





. What simple test will distin- 


. What makes the noise of thun- 
Cer? ......------------cecn-n sens ennseroenne= snenceseee eves 
. Why would men ultimately 
suffocate if all the green plants 


were killed? 





. Does the boiling of water re- 


. How do the living cells of the 


body get the energy with which 


to do their work? ...... ....2....<--.s-.s0 


How is the speed of light mea- 
sured? 














days after you receive the book and magazine 
you decide that you are not satisfied in every 
parti you may return them,and your en- 
tire payment will be refunded promptly and 
without question. Could any offer be fairer? 





P, 8. 9-29 


POPULAR SCIENCE MONTHLY 
250 Fourth Avenue, New York 


I accept your offer of THE Pocket Gutpe To ScreNnce and a 14 months” 
subscription to POPULAR SCIENCE MONTHLY. I will pay the 
$2.95, plus the few cents’ postage when he delivers the Pocker Guipa 
and the first issue of PoPpULAR SCIENCE MonrTHLY. If the book and mag- 
azine are not fully satisfactory to me I will return them within 10 days 
and = are to promptly refund my full payment. Please stamp my name 
in gold. 
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In using Coupon please PRINT Your Name. 
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PLIERS - - - 
PEDIGREE BUILT 


Pexto Pliers are built for men who 
know good tools ... men who like 
the feel of a good piece of steel cor- 
rectly balanced, smoothly finished. 
Pexto Pliers GRIP—give them the 
hard jobsand they willcome through! 
Built by a toolmaker who has been 
in business 110 years. . . a pedigree 
of quality. 

Let Pexto send you booklet “S.”’ It 
gives valuable hints and informa- 
tion about the use and care of many 
small tools. 


Also illustrates Pexto 


Hammers Pliers 
Screw Drivers Snips 
Braces Squares 
Pruning Shears Wrenches 


Chisels 
and a host of other small tools. 


“It Pays to Say Pexto’’ 


The Peck, Stow & Wilcox Co. 


Southington, Conn., U. S. A. 
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How to Repair Your 
Lawn Mower 


Paste this Home Workshop Refer- 
ence Sheet, including the head 
above, in your scrapbook in the sec- 
tion marked garden. (September, 
1929, POPULAR SCIENCE MONTHLY.) 


How should one choose a new lawn 
mower? 


For those who want a small, lightweight, 
low cost mower for use on lawns of small 
area, steep grades, rough surfaces, and terraces, 
there is the mower of 12-in. width,  35-lb. 
weight, having 8-in. wheels and three blades 
on the rotating cutter assembly. This machine 
is especially suited for persons unable to 
manage a larger machine. The larger machines, 
of 20-in. width, 65-lb. weight, with 10-in. 
wheels and five or six rotating cutter blades, 
are best for large areas of level, smooth lawn. 
Between these are. machines of intermediate 
sizes, usually made in widths of 14, 16, and 18 
in. The larger machines are misjudged as being 
worn out, before such is the case, more often 
than are the smaller machines. 


When a mower has been used for'a 
season or two and has become increas- 
ingly hard to operate despite efforts to 
adjust the blades for wear as well:as 
copious applications of lubricating oil, 
what should be done? 


REMOVE wheels and cover plates, clean 

* gears and all other parts, and examine for 
wear. 

2. Obtain any necessary renewal parts, such 
as gears or ratchet pawls, from the dealer or 
manufacturer. Replace all parts which are 
badly worn. Turn the rotating blade assembly 
by hand and check closely to see that it has not 
been bent in use. If the spindle has been bent, 
it will be necessary to dismantle the mower 
completely before it can be straightened. In 
case this has to be done, the rotating blades, 
before being again assembled, should be 
ground or filed as outlined farther on. 

3. Reassemble and oil parts. Tighten all 


nuts, bolts, and screws securely so that the 









(STATIQNARY BLADE 
ADJUSTING SCREWS Aut 


How friction is caused (A) and the remedy 
(B); the way to regulate the stationary cutter. 





frame and shrub bar will hold the rotary cutter 
blades and the stationary cutter rigidly. 

4. Adjust the spindle bearings of the 
rotating cutter assembly to within close limits 
—loose enough to allow the spindle to turn 
freely yet close enough to eliminate sidewise 
or up-and-down movement of the spindle in 
the bearings. 

The cheaper machines are usually equipped 
with plain sleeve bearings without adjustment. 
If worn excessively these bearings should be re- 
placed. Other machines having sleeve type 
bearings are provided with adjustment by 
means of split bearings, set screws, and other 
means. Most good mowers are equipped with 
ball bearings which need no adjustment, while 
still others have adjustment provided for this 
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By careful sharpening and adjustment many 
old lawn mowers can be made to cut like new. 


type also. Regardless of the type of bearing 
employed all lost motion can be—and should be— 
eliminated. 

5. Next adjust the stationary blade so that 
it makes light contact with the rotating blades. 
It may be necessary to bend or spring the 
stationary blade so that it will make contact 
over its full length. This can be done by ad- 
justing a monkey wrench so that the cutter 
blade will just pass between the wrench jaws. 
The wrench is then used to bend the blade. 

6. We now come to that part of the over- 
hauling most often overlooked even by good 
mechanics. After a mower has been in service 
for a certain period, the clearance between the 
stationary blade and the revolving blades in- 
creases because of wear until the mower no 
longer shears the grass off cleanly. The 
stationary -blade is then adjusted upward until 
proper cuntact is made between the blades. 
This adjustment is made as often as is necessary 
to correct the condition or until such a time as 
the mower becomes increasingly hard to oper- 
ate. Because the effort necessary to operate 
the mower has increased so gradually as to 
arouse no suspicion of its cause, it is easy to 
assume that the condition responsible for 
ninety-five percent of the increased friction has 
always existed. Close analysis shows that this 
is a false assumption. 

The sketch at A shows the condition of the 
stationary blades at the point of contact or 
shear after long use. Gradually increasing con- 
tact area between the blades has increased the 
friction until one could hardly be censured for 
thinking that the mower is worn out. Obviously 
the thing to do-is to relieve the blades so that the 
contact area is reduced to the minimum required 
for successful operation of the machine. This 
usually can be done (Continued on page 113) 
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a Water Cans 
for Auto Campers 


} AUTO camping the 
main thing is to carry 
the essential equipment 
in the least possible space. 
I have a compact double 
container for all the small 
tinware, knives, forks and 
spoons, coffee pot, canned 
goods, and the like; it is 
also used to carry drink- 
ing water and to heat 
water for dishes. 

The outer part Ais 71 
a can of heavy rust- 
proof tin, made to fit 
into one end of the 
car. trunk. All seams 
are soldered, and han- 
dles are applied near 
the top to hold the car- 
rying strap. Into this 
can fits that marked 
B. In camp the outer Ll 
can, which holds a lit- 
tle more than 5 gals. 
of water, is used for 
drinking water, the 
inner one as a dish pan. 
—Epwarp C. Topp. 












































One can fits snugly 
within the other. 


Lawn Mower Repairs 
(Continued from page 112) 


by the use of a fine mill file. All the blades 
should be filed off as shown at B. It is 
possible to do the filing without dismantling 
the machine; however, should the blades prove 
so hard as to resist the action of the file, it will 
be necessary to dismantle the machine and 
grind the blades. Filing or grinding should be 
done very carefully, and a part of the old con- 
tact marking, between 7; and 7; in. wide, 
should remain visible on the blades. If the 
markings are removed by accident, the 
stationary blade can be adjusted upward until 
contact is made between it and the rotating 
blades, when a few minutes operation of the 
mower will show clearly where additional filing 
is required. 

7. If an exceptionally fine job is desired, the 
blades should be adjusted for operation, the 
mower turned upside down, and a little grind- 
ing compound, such as is used to grind auto- 
mobile valves, placed on the stationary blade. 
The abrasive should be so placed that the 
addition of a few drops of oil will float it be- 
tween the blades at the point of contact or 
shear. 

Operate the mower in the upside down posi- 
tion until the blades are lapped or ground 
sufficiently to give full-length contact. Very 
little grinding of this kind will be found neces- 
sary unless the blades have been badly abused. 
Care should be exercised to prevent any of the 
abrasive compound from entering the spindle 
bearings. Sections of the blade which show too 
much contact area after grinding should be 
filed off as previously outlined. 

The blade adjustment should be just close 
enough to shear newspaper. 

8. Give the mower a good surface of weather- 
proof paint. It should, of course, be thoroughly 
cleaned of all dirt, rust, oil, or loose paint before 
repainting. Roller adjustment should be made 
to suit the lawn surface conditions and to give 
the desired length of grass. 7 

To keep a mower operating with the least 
attention, it is necessary to wipe it clean and 
dry after use. Rust probably causes more 
damage to the blades than does wear due to 
service. A good opportunity to recondition the 
lawn mower comes at the end of the season or 
in the winter when time can be taken to do the 

work most thoroughly.—A. R. ALLARD. 
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“Even expert mechanics,” says a tool dealer, “‘have 
little idea how fine a hand tool can be made, until they 
see the new ‘Yankee’ Bit Brace.” 









fb 
With famous Sg 


‘*“Yankee’’ Ratchet G4 












“YANKEE” 
Two-jaw chuck 
14” round 
54" square, 
across corners 


N° NEED to hold chuck to keep 
from turning back: “Yankee” 
Ratchet is smooth, silent, powerful. 
Adjustment is instant, positive, and 
visible. A glance tells how ratchet is 
set; a finger-touch changes it. Bronze 
encased—against dust and moisture. 


“Yankee” Chuck centers bits ac- 
curately; locks and releases instantly. 
Holds any shape—round, square, any 
taper; and will not loosen in work. 


“Yankee” Hard Rubber Handles 
(both top and side) do not warp, crack, 
shrink or bind. 


Ask your dealer to let you try the 
“Yankee” Brace. See for yourself the 
economy of owning the finest tool of its 
kind. Four sizes: 8, 10, 12, 14 inches. 
Price, 10-inch sweep, $8.20. 






Visible 
Ratchet Shifter 


With Shifter centered, as 
in illustration, the tool is 
rigid. With Shifter down 
the tool is adjusted for 
right-hand ratchet. With 
Shifter up, left-hand 
ratchet. 










‘““YANKEE” Bit Extension No. 2150 


No jaws to break in the “Yankee” Bit Extension. It holds 
bit in socket! And no loosening and pulling out of bit in work. 
Can’t jam. Fits any brace. Follows through. Stands abuse. 
Four lengths: 15, 18, 21, 24 inches. Prices, $2.25 to $2.40. 





North Bros. Mfg. Co., Lehigh Avenue, Philadelphia, U. S. A. 


Saving time is important to me. You may send book showing action pictures 
of famous ‘‘ Yankee” Ratchet tools: such as Ratchet Screw-drivers, Spiral 
Ratchet Screw-drivers, Ratchet Push Drills, Ratchet Push tae tchet 
— and Hand Drills. Ratchet Chain and Bench Drills, Ratchet Tap Wrenches, 
ete. 
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WONDERFUL SPORT! 


SEPTEMBER, 1929 








Home Workshop 















Super-strength frame 
--drop forged fork. 
Drop-center rims — 4 


Improved clutch — 
long lived — velvety 


Steering- head lock — 
Automatic increase ‘of 


Lowered riding position. 


TARLEY-[)AVIDSON 


MAIL THIS COUPON HARLEY-DAVIDSON MOTOR CO., Dept. P. S., Milwaukee, Wis, 


IMPORTANT 
IMPROVEMENTS 


in. balloon tires. 


operation. 
theft-proof. 


generator output. 


— for literature show- 


ing all our 1930 mod- 


els, Singles, Twins, an 
Sidecars. Address 
My age is [) 12-15 years [) 16-19 years [] 20-30 years [) 31 years and up. Check your age group. 


d Name 


Swine into the comfortable 
saddle of this motorcycle — 
let its quiet, powerful motor 
whisk you over hills and down 
beckoning roads — feel its 
eager response to throttle and 
brakes, the perfect balance of 
its low riding position, the 
restful comfort of its spring- 
ing, and its big, 4-inch balloon 
tires. What a motorcycle! 


Motorcycling is the Sport of 
a Thousand Thrills—and you 
enjoy it at its best with this 
latest “45° Twin. Wonder- 
ful performance, and running 
costs ridiculously low—barely 
2 cents per mile! 
See the 1930 models at your 


locgl dealer's. Ask about his 
Pay-As-You-Ride Plan. 


Interested in your motorcycles. Send literature. 














Chemistry 
Simple Formulas that 
y Will Save Time 

: and Money 






are difficult to open. If the handle 

of the stopper is flat, hold the bot- 
tle in the right hand and place the flat 
of the stopper against the table or bench. 
With the left hand, press a piece of wood 
about a foot long against the stopper and 
the table or bench. Twist the bottle 
backwards and forwards in a circular 
motion with the right hand. This will 
usually loosen the stopper. 

When the head of a glass stopper is 
round, other methods must be tried. A 
string twisted once about the neck and 
rapidly drawn back and forth will heat 
the neck so that it will expand slightly and 
probably allow the stopper to be removed 
with little effort. 

If the last method does not work, 
the neck may be 
slightly heated 
over a Bunsen 
burner or an alco- 7 
hol flame, provided 
the bottle does 
not contain any 
inflammable liq- 
uids. Keep turn- 
ing the neck while 
holding it in the 
flame for a second 
or two. Should 
this method fail, 
try tapping the 
stopper with a 
piece of wood. 

As a last resort, 
the neck of the 
bottle must be broken. To accomplish 
this, it is necessary first to make a file 
mark all around; then, after wrapping a 
clean rag about the bottle, hold it per- 
fectly vertical and tap the neck sharply 
with a small hammer. As a rule the neck 
will break off cleanly so that the contents 
of the bottle may be poured off into a 
new one. 


( are stoppered bottles sometimes 





Improving corks 
with melted paraffin. 


ORKS, when new, should be thor- 
oughly softened before they are used. 
This can be done by rolling them between 
two wooden surfaces or by tapping them 
with a hammer all around. 

Corks may be made to fit air-tight 
by treating them with paraffin. Melt 
the paraffin in a beaker or pan at a tem- 
perature of about 158° C. and throw in 


' the corks, covering them with weighted 


wire gauze so that they will remain sub- 
merged. At the end of ten minutes the 
corks may be removed. When cold, they 
may be cut like wax and will fit tightly; 
at the same time,.they will not be easily 
acted on by acid or alkali. 

When making a hole through a cork, 
bore halfway through from the small end, 
then bore from the other end to meet the 
first hole-—ErNeEst Bape. 
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| Blueprints for Your 


Home Workshop | 





O ASSIST you in your home workshop, 

PopuLar Science Montuty offers large 
blueprints containing working drawings of a 
number of well-tested projects. Each subject 
can be obtained for 25 cents with the exception 
of certain designs that require two or three 
sheets of blueprints and are accordingly 50 or 
75 cents as noted below. The blueprint sheets 
are each 15 by 22 in. 











Popular Science Monthly, 
381 Fourth Avenue, New York 

Send me the blueprint, or blueprints, I have 
underlined below, for which I inclose.......... 
ae AP OEE cents. 











Airplane Models 


50. 36-in. Rise-off- 
Ground Tractor 
69. Lindbergh’s Mono- 
plane (3-ft. fily- 


ing) 
82. 30-in. Single Stick 
86. 35-in. Twin Pusher 
87. 30-in. Seaplane 
89-90. Bremen (3-ft. 
flying), 50c 
Morris Seaplane 
(record flight 
12% min.) 
Tractor (record 
flight 6,024 ft.) 


102. 
104. 


Furniture 


1. Sewing Table 
2. Smoking Cabinet 
3. End Table with 
Book Trough 
5. Kitchen Cabinet 
11. Bench and Tilt Top 
Table 
13.. Tea Wagon 
17. Cedar Chest 
18. Telephone Table 
and Stool 
19. Grandfather Clock 
20. Flat Top Desk 
21. Colonial Desk 
24. Gateleg Table 


27. Kitchen Cabinet 
Table 

31. Two Sewing Cabi- 
nets 


33. Dining Alcove 

36. Rush-Bottom Chair 

37. Simple Bookcase 

38. Sheraton Table 

39. Chest of Drawers 

49. Broom Cabinet 

60. Welsh Dresser 

68 Magazine- 
Rack Table and 
Book-Trough 


Table 
70-71. Console Radio 
Cabinet, 50c 
77. Simple Pier Cabi- 
net and Wail 
Shelves 
78. Treasure Chests 
88. Modernistic Stand; 
Modernistic 
Bookcase 
91. Modern Fold- 
ing Screens 
93. Three Modern 
Lamps 
100. Modernistic 
Book Ends, Book 
Shelf, Low Stand 


Radio Sets 
103. One-Tube (battery 
operated) 
42. Three-Stage Am- 
plifier 
43. Four-Tube (battery 
operated) 





Eg eae ee eee 
(Please print name ana address very clearly) 
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54. Five-Tube (battery 
operated) 

55. Five-Tube Details 

79. Electric 

80. Electric High Pow- 
er Unit 

81. Electric Low Pow- 
er Unit 

97. One-Tube Electric 

98. Two-Tube Electric 

99. Four-Tube Electric 

109. Screen-Grid Set 


Ship Models 


44-45. Pirate Galley or 
Felucca, 50c - 
46-47. Spanish Treasure 
Galleon, 50c 
48. 20-in. Racing Yacht 
§1-52-53. Clipper— 
Sovereign of the 
Seas, 75c 
57-58-59. Constitution 
(“Old Iron- 
sides’’), 75c 
61-62. Viking, 50c 
63-64. 29-in. Toy Motor 
Boat, 50c 
74-75-76. Santa Maria 
(18-in. hull), 75c 
83-84-85. Mayflower 
(174-in. hull), 75c 
92. Baltimore Clipper 
(8 in. long) 
94-95-96. Mississippi 
Steamboat, 75c 
106-107. 42-in. Racing 
Yacht, Sea 
Scout, 50c 
66.Ship Model 
Weather Vane 
108. Scenic Half-Model 
of Barque 


Toys 


28. Pullman Play Table 
29. Tea Cart, Wheel- 
barrow, and 
Garage 
56. Birds and Animals 
67. Lindbergh’s 
Plane 
72. Colonial Doll’s 
House 
73. Doll’s House 
Furniture 
101. Fire Engine, 
Sprinkler, Truck, 
Tractor 


Miscellaneous 


9. Arbor, Gate, and 

Seats 

15. Workbench 

23. One-Car Garage 

26. Baby’s Crib and 
Play Pen 

30. Tool Cabinet, Bor- 

i and 


34. Garden Trellises 
65. Six Simple Block 
Puzzles 





Price 25 cents each except where otherwise noted 
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GENTLEMEN: Our success is based 
on the approval, each morning, of a 
million men. If we fail to please them, 
if our quality is relaxed ever so little, 
we lose friends. And friends, we have 
found, are our best asset. 


We gain these friends by a unique 
offer. Before we ask you to buy our 
remarkable shaving cream, we first offer 
it to you for a week’s test free. Men 
who customarily never mail coupons, 
send this one in. 


And 86% of those who try Palmolive 
Shaving Cream become staunch sup- 
porters for it. They make claims that 
we would hesitate to print. Their en- 
thusiasm is supreme. Won’t you let us 
send you a sample now that you may 
have seven delightful shaves at our ex- 
pense? That will prove our case one 
way or the other. You be the judge. 
Just mail the coupon. 


These 5 superiorities 


Palmolive Shaving Cream came as 
the result of years of experiment. 129 
formulas were rejected before we em- 
bodied, all in one preparation, the 


PALMOLIVE RADIO HOUR — Broadcast 
every Wednesday night—from 8:30 to 9:30 
p. m., eastern time; 7:30 to 8:30 p. m., central 
time; 6:30 to 7:30 p. m., mountain time; 5:30 
to 6:30 p. m., Pacific Coast time—over station 
WEAF and 39 stations associated with The 
National Broadcasting Company. 


Men, it’s yours for the asking. 
Mail the coupon for generous 
7-day sample. It will prove a 
revelation in shaving comfort. 


things 1000 men had said that others 
failed in. 


1. Multiplies itself in lather 250 times. 
2. Softens the beard in one minute. 


3. Maintains its “ey fullness for 
ten minutes on the face> 


4. Strong bubbles hold the hairs erect 
for cutting. 


5. Fine after-effects due to palm and 


olive oil content. 


Perhaps your present shaving method 
satisfies, and yet there may be a better 
way. In fairness to yourself—and to us 
who undertake to please you in one 
week—won’t you mail the coupon now 
for the test we offer? 


To add the final touch to shaving luxury, we 
have created Palmolive After Shaving Talc— 
especially for men. Try the sample we are 
sending free with the tube of Shaving Cream. 


7 SHAVES FREE 


and a can of Palmolive After Shaving Talc 


Simply insert your name and address and 
— J to Palmolive, Dept. B- 3097 595 
Fifth Ave., New York City. 











(Please print your name and address) 
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— What You See: A speed 


boat tearing along at 
thirty-five miles an hour, 
throwing up a “Smoke 
Screen” of foam. 


What You Don’t See: 

Before the tryout, a 

mechanic cleaning the 

electrical contacts with 

- help of a Nicholson 
e. 


Cleaning electrical con- 
tacts on boats of all 
speeds and dimensions is 
only one instance of the 
thousands of jobs which 
can best be done with 
Nicholson Files. 


POPULAR SCIENCE MONTHLY 


There are Nicholson Files 
in shapes and sizes for 
every filing need. Your 
hardware dealer can sup- 
ply you. Folder ‘Files 
All Over the World” sent 
to you free upon request. 


NICHOLSON FILE CO. 
Providence, R.1., U.S.A. 


NICHOLSON 
» FILES 


(TRACE mame, 






sy 
USA. 


A FILE FOR EVERY PURPOSE 
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| Viking Ship Serves | 


| 











as Wall Light 


By KENNETH KOEHNLEIN 
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Decorative light made with aid of Poputar 
Science Monrtnry Blueprints Nos. 61 and 62. 


COLORFUL and decorative viking 

ship electric wall light can be con- 
structed from scraps of wood at a cost of 
next to nothing by following Popu.ar 
ScrencE Montuty Blueprints Nos. 61 
and 62 (see page 115). 

Instead of making the whole ship, about 
6 in. of the bow is built and mounted 
on a baseboard of any suitable design. 

A chain pull socket is mounted on the 
deck halfway between the dragon’s head 
and the baseboard. A 4-in. hole is then 
drilled down through the hull directly 
beneath the chain outlet for the chain. 

The socket connections are run through 
a hole in the baseboard. This hole should 
be large enough to receive a bushing of 
some insulating material, making it a 
safe and fireproof fixture. The mast is 
mounted behind the socket or on top of 
the baseboard. 

The sail is used as the shade. It can be 
made of shellacked silk or linen or of 
lamp shade material such as parchment. 
The two bottom corners are slotted and 
fastened by small hooks so that the sail 
may be lifted to change the bulbs. 





The fixture can be finished in metallic colors, 
as shown here, or in a natural color scheme. 
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Awning Frame Supports 
Vines Over Windows 


INDOWS on the sunny sides of the 

house can be protected from glare 
by building a simple awning frame as 
shown and training vines over it. The 
foliage is far more attractive than the 
faded awnings so often seen. 

The design can be adapted to single 
windows, pairs, or groups. For fast- 
growing annuals such as morning glory 
and Japanese hop, the framework can 
be built of 1 by 1 in. and % by 1} in. 
strips. For the heavier perennials such 
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Trellis designed to take the place of awnings in 
providing cool green shade for sunny windows. 


as honeysuckle, however, more substan- 
tial framing should be used. 

After measurements are taken, the 
awning frame, minus the uprights, should 
be completely assembled on the ground 
and a 2-in. mesh chicken wire stretched 
over it. When it is nailed to the window 
frames, drive the nails at an angle so they 
will secure a good hold. 

The vertical uprights, which are set 
into the earth, also carry chicken wire to 
help the vines on their upward climb to 
the canopy.—H. S. 


Hinges Support a Swing 


AVY strap OVERHEAD 
hinges make °F 
good bearings for a 
porch or a basement 
swing. Bend one 
leaf of each hinge 
as shown to form 
a hook and then 
screw or bolt the 
other leaf to the 
joist or beam from 
which the swing is 
to be suspended. 
Keep the hinge joint thoroughly oiled. 
Instead of rope, an old skid chain is 
excellent for suspending the seat. Insert 
rings in the chain to slip over the hook- 
like members of the hinge.— R. H. Purr. 





Asimple way to hang 
a swing from a beam. 
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"The best-paying 


investment | ever made 


on Used Car Sales 


1 Every used car is conspicuously marked 


with its lowest price in plain figures, 
and that price, just as the price of our 
new cars, is rigidly maintained. 


2 All Studebaker automobiles which are 


sold as CERTIFIED CARS have been 
properly reconditioned, and carry a 
30-day guarantee for replacement of 


defective parts and free service on ad- 
justments. 


Every purchaser of a used car may 
drive it for five days, and then, if not 
satisfied for any reason, turn it back 
and apply the money paid as a credit 
on the purchase of any other car in 
stock—new or used. (It is assumed 
that the car has not been damaged in 
the meantime.) 


— 


© 1928 The Studebaker Corporation of America 


re 





HE STUDEBAKER CORPORATION OF AMERICA 


Dept. 169, South Bend, Indiana 


Please send me copy of “How to Judge a Used Car” 








-a 2° stamp” 


" HEN [invest hundreds of 
dollars, I look for a safe 
seven per cent return on my 
money. I want dividends, and a 
minimum ofrisk. The same thing 
applied when I decided to buy 
a car—I wanted dividends in 
pleasure and trouble-free per- 
formance, without too great a 
risk. I saw this free booklet ad- 
vertised, “How to Judge a Used 
Car,” and figuring that I couldn’t 
go wrong for only a 2c stamp, I 
sent for it. That 2c stamp has 
been the best-paying investment 
Iever made—because it not only 
saved me about $200 on my car s 
original cost but it told me how 
to buy a used car wisely!” 

You will find the 2c stamp 
you use to get your free copy of 
“How to Judge a Used Car” just 
as good an investment! It tells 
you trade secrets. It illustrates, 
in 32 pages of interesting text 
and pictures, just what to look 
for in the used car you buy— 
what speedometer readings 
mean, how to avoid “orphans,” 
what code prices mean, how to 
set a fair price on a used car 
offered by a friend, and a host 
of other important points in used 
car buying. Send today for your 
free copy—spend 2c and avoid 
$200 mistakes! 














Builder of Champions 


STUDEBAKER. 
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nvestigate 
| Elephant Heads 


DI WILLIAMS . ( | 


Listed as Standard by Underwriters’ Laboratories 


b ] : ( 
ejore winter comes. 
} EFORE winter comes again, investigate the low cost of oil heating 

offered you by Williams Dist-O-Matic. Resolve now not to spend the 

next six months as a slave to your furnace. Do away with back-breaking 
work and worry by taking ad- 

i > ‘ vantage of this special offer to 
install Williams Dist-O-Matic 


in your present boiler or fur- 
nace for only a small down 
payment. 

Do away with coal and ashes 
forever. Build a workshop or 
a recreation room where the 
coal bin was. Let Williams 
Dist-O-Matic automatically fire 
your furnace. A thermostat— 
set to your preferred tempera- 
ture — maintains even, health- 
ful warmth in all rooms, at all 
times in all weathers. 


Dist-O-Matic is built and awin 
backed by Williams Oil-O- rod, which is 4% 
Matic—whose oil burnersare ° pos d ge gy oom 
now heating more than 90,000 
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| Child’s Towel Rack 
Supported by Two 








By Epwarp T. Payson 






It makes even 
a small boy 
like to wash. 


ITH a few odd pieces of lumber and 

a little paint, a novel and useful 
accessory for the nursery can be made—a 
towel rack which may induce even a small 
boy to wash his face. 

First cut out two elephant heads from 
clear pieces of 1%-in. hardwood. The 
heads may be made any size by enlarging 
the construction squares, but a practical 
size is obtained by reproducing the pat- 
tern in 4-in. squares. 

After laying out the figure on the wood, 
it is best to bore the 4-in. holes marked A 
before sawing out the head. The dowel 


connecting the 

















homes! For complete informa- 
tion on Dist-O-Matic—and the 
special installation offer for 
average-sized homes — mail 
this coupon now. 


Hear Williams Radio Programs 


Twice a Week 


Tuesday nights— Williams Oil-O-Matics, WJZ, WGN and associated NBC 
stations, 10:00-10:30, Eastern Daylight Time. Friday nights— Williams 
Oil-O-Matics, WGN, Chicago, 8:30-9:00 Central Daylight Time. 


WitiiaMs O1L-O-Matic HEATING CorPoraTION, Bloomington, Illinois 


aa 1 Send for this interesting booklet—it’s FREE 

















two heads can be 
any length de- 
sired. 

Paint the ele- 
phants gray and 
use black for out- 
lining the ears, 
tip of trunk, and 
eyes. The tusks 
should be painted 


white or ivory. 


Glazier’s mal- 
let with head 
that slides on 
glass smoothly. 











A 


Draw \-in. squares to 
enlarge this pattern. 


Driving Glazier’s Points 


ARPENTERS, 
glaziers, and 
others who fre- 
quently have to 
reglaze windows 
and doors will find 
a mallet made as 
illustrated of con- 
siderable help in 
driving _ glazier’s 
points. The handle 
should fit rather 
loosely so that the 
head will lie flat. 
—H. W. Swope. 
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What You Can Make 
of Plywood Cases 


By Haro. P. Stranp 


LYWOOD packing cases are an 

excellent source of material for the 
home craftsman. The stock seems mainly 
to be oak, maple, birch, and poplar. As a 
rule in the writer's locality the purchase 
price of a case is from thirty to fifty cents. 
While the plywood is not made quite as 
well as regular cabinet stock of this kind, 
nevertheless careful selection will produce 
some really good sides that will answer 
many purposes. 

In a kitchen combination table with 
pot and pan cabinet, which I recently 
made for a friend, I took advantage of this 
cheap stock. The top was made from 
%-in. stock as usual, with 11% in. square 
legs, each of which had a groove cut in two 


plywood sides. These were slid into the 





Suspended from the first floor beams in the cel- 
lar, this packing case forms a tool cabinet. 


grooves after glue had been applied. The 
table was painted a flat gray to match 
some other pieces in the room, and no one 
would ever know that the smooth sides 
came out of packing cases. 

The best way to remove the plywood 
from the frame is to use a fine saw and cut 
around the frame on the inside, sacrificing 
the little left on the frame in order to get 
out the sheet in good shape. In select- 
ing cases at the store, look for sides which 
are as free from imperfections as possible 
and those whose grain markings are most 
pleasing. Let the light fall slantingly on 
the side under examination and look for 
smooth surfaces, free from many waves. 
In the construction of particular work, 
it is best to use regular cabinet plywood 
for the exposed surfaces that are to receive 
a fine polished finish. For the backs, drawer 
bottoms, partitions, and any less conspicu- 





sides with a plow plane to receive the | 








“‘rovucinc elaborate musical shows 
P isn’t exactly the best thing in the 
world for one’s temper. And so I try 
to save my nerves as much as I can. 
That’s why I like your new Menthol- 
iced. It gives me a good quick shave. 
The cool tingle of the menthol is like a 
tonic. And say, Jim, my razor blade 
seems keener and it certainly keeps its 

| edge longer when I have a Mennen 
shave.” 





THe Younc Man’s SHAVE 


Menthol-iced really does something 
for your skin. Skin specialists agree 
| that it (1) tones tired facial nerves, 


MENNE 


GEORGE WHITE tells dese 





4 a a * 
Fine for first-night nerves 
those new triple-cool MENTHOL-ICED SHAVES” 


(2) heals minute shaving abrasions, 


_(3) protects the skin. . . Try this young 


man’s shave. At any druggist! 


2 Types OF MENNEN— 

Mennen is the only manufacturer who 
makes two kinds of shaving cream. 
First, Mennen without menthol—for 
years the smooth shave standby of 
millions of men. Now—Menthol-iced 
for those who want the extra thrill of 
menthol. Both creams have dermutation 
—the exclusive Mennen process of 
softening the beard, lubricating the 
blade and toning the skin. Both creams 
lather freely in any kind of water. 


SHAVING 
CREAMS 


TWO KINDS—MENTHOL-ICED AND WITHOUT MENTHOL 


Georce Wuite, famous producer of “‘The 
Scandals” and other musical shows, tells Jim 
Henry, Mennen salesman, why he likes the 
new Mennen Menthol-iced Shaving Cream. 























TALC TALKS by Jim Henry 


There are still a lot of he-men who think that talcum powder belongs 
only on feminine noses. They’re all wrong. A man’s skin needs talcum 
especially after a shave or after a bath. And I don’t care how tough 
your hide is, brother, it needs protection against weather, defore 
and after. So Mennen makes this special talcum for men. 

First of all Mennen for Men doesn’t show. Neutral tint—that’s 
why. It’s soft, pure, slightly medicated too. Absorbs moisture and 
facial oils. Corrects “‘shiny skin.” Cooling, soothing! 

SPECIAL BARGAIN — Big size can for a quarter—or, if you 
want a bargain, get the traveler’s size free by buying the new 
Mennen After-Shave Special. 


Contains full soc tube of Skin Balm with spe- ° 
cial size Talcum for Men, both for half-a-dollar. p= Huy 


Mennen Salesman 
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New in 
Construction 


Stanley 
“100 Plus” 
Chisel 


With its Head, Shank, Ferrule 
and Blade forged complete, the 
Stanley 100 plus 
Chisel presents a 
new idea in con- 
struction. 

























Because there 
are no mech- 
anical joints, 
ablow struck 


on the head 
is transmit- 
ted to the 
cuttingedge 
with undi- 
minished 
force. 
The han- 
dle also is © 
new. It is 
made of an 
fsTants 
ow 
indestructible 
tubber com- 
position, amat- 
erial which pos- 


sesses unusual 
resistance to 
breakage and is 
not affected by 
heat or moisture. 
In appearance it 
closely resembles 
highly polished 


tropical wood. 


The combination of 
these new features in 
construction pro- 
duces chisels that will 
withstand the most 
severe use. 


Ask your hardware 
dealer to show you the 
Stanley 100 plus chisel. 


THE STANLEY RULE AND 
LEVEL PLANT 


New Britain, Conn. 


STANLEY TOOLS 


The Choice of Most Carpenters 
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Casein Glue Fastens Hems 


of Yacht Model Sails 


LTHOUGH I spent many years as 
an amateur yachtsman and have 
sailed practically everything this side 
of a battleship, I am convinced there 
is as much “kick” to sailing models as 
there is in navigating the larger craft. In 
this connection I 
should like to offer 
a@ suggestion that 
may savethemodel 
yachtsman much 
tedious sewing. In- 
stead of hemming 
the sails in the 
orthodox fashion, 
I paste over the 
edges with thick 
casein glue, using 
a long brass ruler 
to keep the edges 
perfectly straight. 





Small sail with glued 
instead of sewed hems. 


Another good stunt is to paste in a | 


looped cord for the vertical edge; indeed, 


the cord can be run all the way around if | 


desirable. Stretch it barely taut be- 
tween two pins or nails and before the 
glue is entirely dry, press the ruler down 
firmly and snugly against the rope on both 
sides so that the bulge will not appear en- 
tirely on one side. It is well to sew the 
foot and a few inches of the clew on a 
sewing machine as an added precaution. 

Casein glue can be had from some hard- 
ware and paint dealers and often from 
woodworking plants. It does not stain 
the sails.—J. G. Pratt. 


Using Plywood Cases 


(Continued from page 119) 


cases provide far less expensive plywood. 

My first console radio cabinet was 
made by gluing up mahogany boards to 
obtain the desired width and then securing 
the panels to the corner posts with dowels. 
Never again, now that I have been initi- 
ated into the use of plywood! The grooving 
(match) plane cuts a neat groove in the 
corner posts, the plywood panels slide 
in, and what could be simpler? 

A few hints on handling plywood: Keep 
it in a dry place; for although much of it 
is made with waterproof (casein) glue, it 
will curve and buckle and the plies may 
separate if left in a damp place. It is well 
upon acquiring a plywood case to saw the 
sides out and lay the sheets flat, one on top 
of the other, in a warm, dry place, with a 
few flat boards upon them for weight. 
Do not attempt to use a warped piece of 
plywood in a cabinet unless the frame 
which supports it can be braced to 
overcome this, which is usually not 
possible. In sawing plywood place it on 
a wide, flat, surface, like a large, smooth- 


| top box free from nails, and make the 


start and finish of the cut by cutting into 


| the box as well as the plywood, in such a 


way as to prevent splintering the plies. 

One very good use to which I have put 
a plywood case is that of making a dust- 
proof “crib” for my tools and special 
materials. I hinged the cover of the box 
to form a door, added a lock, and painted 
the whole a dark gray to keep out the 
dampness. This “cabinet” is hung from 
the floor timbers in my cellar shop. 
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For safety 
in Exercise 


ATHLETIC 
SUPPORTER 





OB. &B., 1929, 

A faulty dive ... an awkward kick 
when swimming . . . and suddenly, 
pain... the | ears ain of a 
wrenched cord ... in the water, 
that’s a dangerous situation, unless 
help is near. 


PAL is far superior to the ordinary all- 


| elastic supporter. It is porous... knit of 


soft-covered elastic threads. A more é- 
ficient supporter .. . snug where it should 
be ... comfortable all over. PAL doesn’t 
get perspiration-stiff . . . doesn’t chafe. 
At all drug stores ... one dollar. {Price 
slightly higher in Canada.} 


Bauer & Black 


A Division of the Kendall Co. 
CHICAGO...NEW YORK... TORONTO 


Also makers of the famous O=P=C 
For 40 years the leading suspensory for 











daily wear 
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Half a Ship Model 


(Continued from page 79) 





This is the original model as built by Captain 
McCann. The color scheme is as described in 
the article, the sky being blue with white clouds 
and a tinge of yellow toward the horizon. 


do for the blocks. These ropes should be 
light brown. The reef points and bunt- 
lines are drawn with a pencil on the sails 
after the wood has been painted a slightly 
grayed white. 

At the main this ship carried the house 
flag of the Aberdeen White Star Company 
—a white star in a red ball on a blue 
ground. At the mizzen are the numbers 









BLOCK FOR 
UPPER -TOP- 
SAIL 


FA 
NJ 


IDE LINES FOR CUTTING 


——_A 


FRONT 
view 





—— mm weed 





Sketches to show how one of the square sails 
is laid out and carved from a piece of wood. 


(name flags) M.L.P.T.; at the gaff, the 
red English ensign. They are best painted 
on thin paper. 

The sea can be made of putty, gesso, or 
a plastic wood composition. Note that the 
“send” of the sea is at nearly right angles 
to the direction of the wind, which is about 
parallel to the royal yard. 

Ultramarine, with a little green where 
the waves are high, and white foam are 
the colors. 

Around the case fit a picture molding or 
other molding having a double rabbet, 
one to take the glass and the other to fit 
the front of the case. Weathered oak, 
green oak, or other dark stain is suitable. 


The model with hull, deck fittings, and spars. 
Note especially the arrangement of the stays. 
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‘Sharp tools do it easier 
better and quicker.” 


William W. Klenke 


Shop instructor in 
the Technical De- 
partment of Central 


Px\ 
3 é 
and Manual Train- 
ing High School, 
Newark, N. J. 














Author of several 
text-books on Wood- 


Turning. 


























Here's a 


testimonial 
backed up by 25 


years experience. 


“ Suarp tools can be depended upon 
to do just what you want, and to do it 
in an easier and better manner; there- 
fore my advice is to spend more time in 
sharpening tools and you will require less time 
for doing the actual work. 


1 My experience of twenty-five years in wood 
d working, sixteen years of that period as an in- 
e $ structor in all the branches of Manual Training, 


fl has convinced me of the superior, clean, quick- 
0 cutting qualities of Carborundum Stones. I 
strongly recommend the combination stone for 
both amateur and experienced mechanic.” 


Wim W. Kienxe 


CARBORUNDUM BRAND 
SHARPENING STONES 


Sold by Hardware Dealers Everywhere 


The CARBORUNDUM Company 


REG. U.S. PAT. OFF. 


Niagara Falls, N. Y. 


Canadian CARBORUNDUM Co., Ltd. 
Niagara Falls, Ont. 


( Carb dum is the Regi d Trade Mark of fhe Carborundum Company for its Products ) 











Address _ 





2° Full of helpful 


information on how to 
sharpen wood-working tools. City State 











panei 
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=and now 


pioneered by 
the first make 
of drop-forged 
wrenches in 
America. 


° 


New wrench-problems 
in the air! Nuts to be 
reached where a wrench 
never reached before. 


So 60 years of seasoned 
wrench-craft is brought 
to focus on aircraft 
**specials’’— of which 
the above tool is one. 


Forged to fit the needs 
of a new industry, just 

as “Be S”’ has developed 
wrenches for every new 
industry for more than 

a half-century. 


Ready with regular line of Chrome 
Molybdenum Wrenches for aircraft 
and automotive work generally. 
Inquire of your Jobber, or write— 


The Ag GSPENCER | 
G eC an 

B Lo ted Conn.. USO 
Visitors always weleome 


New York: II Park Place 
Chicago: 565 W. Washington Blvd. 








SS | 




















Ways to Catch More Fish 
(Continued from page 100) 


forced into the flesh, do not attempt to pull 
it out; push it on through so that it comes out 
as near the place where it entered as possible. 
Then treat the wound at once with iodine or 
mercurochrome. 

Never string fish through the gills. If the 
string is passed through both lips, the fish will 
remain alive longer, but the most humane way 
is to kill them immediately and cover with 
moist moss, water grass, or a gunny sack. 

Before putting the 
undersize fish back, 
wet the hands. This 
reduces the danger 
of infecting the fish 
with deadly fungus 
from the dry hands. 

Flies and other 
feathered lures 
make excellent food 
for moth larvae. 
They should be pro- 
tected with a stand- 
ard moth prepara- 
tion. 

Water snakes, tur- 
tles, and other “‘ver- 
min” make a spe- 

’  cialty of fish eggs and 

Hooks are sharpened smal! fish for food. 

with either a file or @ Such destroyers of 

small abrasive stone.  rnillions of small fish 
should be killed. 

Sometimes a hooked fish becomes entangled 
in the grass. It is unwise to pull on the line in 
an effort to dislodge it, for the line may break. 
Let the fish alone for a time to dig himself out. 

If your line becomes snagged and it is neces- 
sary to break it, do not do so by pulling so 
that a strain is thrown on the reel. Take the 
line in the hands and manipulate it. 

Never bait- or fly-cast with three or more in 
a boat. Someone is likely to get hooked and 
painfully hurt. 

Fishermen or hunters often desire to pre- 
serve an unusual catch. Fish or small game 
should be sent to a taxidermist entire and well 
iced, if possible. Otherwise, plenty of salt must 
be worked into the eyes, mouth, throat, and 
nostrils. Fish can be packed in damp moss or 
sawdust, with the mouth, gullet, and gills well 
filled with salt. 

The true sportsman—and every fisherman 
should be one—posts himself on the fish and 
game laws of the state or province in which he 
is fishing, and then observes them. He kills 
only for sport, and respects size and bag limits. 


Homemade Curve Ruler 





A strip of lead, a spiral spring, and a length 
of rubber tubing form this flexible curve ruler. 


UILDERS of ship and yacht models, as 

well as draftsmen who have to draw many 
large irregular curves, will find particularly 
useful a curve ruler made as shown from a 
length of chemist’s rubber tubing of 3¢ in. 
inside and %% in. outside diameter, a ten-cent 
screen door coil spring, and a \ in. square 
strip of lead cut from the edge of a piece of 
sheet lead. The spring should be stretched 
sufficiently to reduce its stiffness before being 
inserted in the tubing.—J. G. P 
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Astonishing what a perfect 


atch —as lasting as the wall 
itself—you can make with Rut- 
land Patching Plaster. And so 
easy to use! Just mix with water, 
then fill the crack or hole. Any- 
one can do it in a few minutes. 
At all paint, wall-paper and 
hardware stores. Be sure you 
get Rutland Patching Plaster, 
made by Rutland Fire Clay Co., 
Rutland, Vermont. 


 aitde bike 


Patching 
Plaster 


DO BETTER, FASTER WORK WITH 


HGA 


SAW TABLE 


A sturdy, powerful, large capacity machine that will 

handle wide material. Accurate, speedv, reasonably 

Priced. Use it for ripping, cross-cutting. mitering, groovin €, rabbeting or 

= Equipped with ‘tilting fence for bevel sawing; 1-2 or 3-4 P. 
bail beating spindle. Write for catalog of woodworking tools. 


HESTON & ANDERSON, 8(9 Market St., Fairfield, Iowa 














& Uh owt 


FORMS TO CAST LEAD omees.. INDIANS, TRAPPERS 

Hunters, Wild and Farm Animals. Wonderful ‘“True to Life’ 
Easy and inexpensive to a I furnish all necessary 

material. Send 5c Stamp for Illustrated Catalogue. 


Henry C. Schiercke, 1034-72nd St., Brooklyn, N. Y. 





sesesecessessenslJ/SE THIS Se eenccsenssecncem 
U I LD AHOME on YOURLOT & 
PAY for IT LIKE RENT 
If you are handy with tools you can, ¥/f ib 
save $500 to $2,000. Materials shipped Ready --gaa= 7 







Cut direct from our factories. 


gear, Roebuck & Co., Chic: 0 or Philadelpl 
Send Free Book. Popu lar Science 
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Cards That Rise by Magic 


(Continued from page 102) 





A rat trap riveted to a metal tray breaks the 
glass vase like a shot when a thread is:pulled. 


so that it engages the back of the rear 
card of the deck and causes the card to be pro- 
jected. This may be repeated with as many 
cards as desired. 

If, at the conclusion, it is desired to allow 
the stand to be examined, the thread can be 
broken off short, whereupon the mechanism 
will fall to the bottom of the tube. 

It is obvious that the rear card of a deck is 
the one first pushed upward by a pull on the 
thread. In selecting any particular cards to be 
made to rise, “palm” them in the hand while 
the deck is being shuffled and add them to the 
back of the deck before placing it in the 
celluloid case. 

The illustration above shows how the glass 
vase can be smashed when the spectator fires 
the pistol. The vase—of the ten-cent variety, 
with paper flowers—stands on a tin tray, which 
is deep enough to conceal a strong rat trap 
riveted to it. The trap has a thread fastened 
to the release. When the spectator fires, the 
assistant pulls the thread and’ releases the 
trap, which shatters the vase. The tray should 
be placed on a stand above the eye level of the 
audience so that the breaking mechanism will 
not be seen. 


Clamping Fruit Jar Caps 





INCREASES) - 
PRESSURE ON | 
CAP . 






The clamp wires 
are bent slightly 
at each side to 
make them tighter. 


OUSEWIVES sometimes experience trou- 
4+ ble in putting up fruits in glass jars of 
the type illustrated because the cap is not held 
tightly enough against the rubber ring. This 
difficulty usually can be remedied by giving 
the clamp wires a slight offset with a pair of 
heavy pliers.—A. Urqunart. 





Screw drivers used for heavy work that re- 
quires them to be tapped occasionally with a 
hammer may be protected from damage by 
driving a polished steel chair glide on the end 
of the handle.—G. S. 























a 





POPULAR SCIENCE MONTHLY 123 






FINALLY— 
finish the job with’ 





Aqua Velva 
for 


A fter-Shaving! 


When the razor is laid down, the lather washed off (and the face 
still moist) put.on Aqua Velva. Then, the day’s begun,—with a 
sparkle! 
a a a 

{| Aqua Velva was made for after-shaving. Just for that. Many 
years of study and experiment are blended in its tingling coolness. 
It meets certain definite needs of the newly shaven skin; needs that 
our research makes us well aware of. And every skin is the better 
for its stimulating touch. 


a a 


4] Aqua Velva makes the skin 
feel awake, alive. It cares for 
tiny nicks and cuts (often 
there, though mostly unseen). 
Mildly and pleasantly astrin- 
gent, ittends toward firmness, 
away from flabbiness. Guards 
against dust and germs. Con- 
serves the skin’s natural mois- 
ture, and so keeps it flexible, 
comfortable, Fit! 
aw a 

{| The last touch in sensible 
good grooming for millions 
of men today, Aqua Velva de- 
serves a place on your bath- 
room shelf. Take a bottle 
home tonight. Small chance 
you'll be without it again. 








5-oz. bottle 50 cents at all dealers, or a Free Trial Size by addressing: 
Dept. PS39, The J. B. Williams Co., Glastonbury, Conn., and Montreal, Can. 


Williams Aqua Velva 


For use after shaving 













makes accurate 
. drafting work easy! 





There are dozens of jobs on 
which you need a good compass 
—those radio hook-up diagrams 
can be made much neater with it, 
for instance. Accurate circles are 
needed to indicate lighting out- 
lets. No end to its workroom 
uses! 

Now you can have an accurate 
compass without buying a set of 
cumbersome, expensive draftin 
instruments! this Esterbroo 
Compass is so small that it seems 
like a toy. It is very inexpen- 
sive, yet amazingly precise. 














festinencon® rr | 








7 = 


‘Above: Slide adjusted 
for short radius. 


At Slide adjusted 
Py os radius. 




































It works on an ingenious new 
principle which prevents wobbl- 
ing or slipping. Center-pin and 
pencil-lead are always parallel 
and vertical. Eliminates digging 
in the paper with consequent in- 
accuracies. Radius shown clearly 
and correctly on the beam, in 
inches or centimeters. Makes 
true circles from 14” to 8” dia- 
meters. With slide reversed radius 
is exactly 2” greater than scale 
reading. 

In flat triangular box that 
slips easily into your vest pocket. 
50c at all stationers—or send 
direct to Esterbrook Pen Co., 
Camden, N. J. We will mail 
postpaid on receipt of coin, 
money order or stamps. 

























THE NEW 


Gstertiook 


COMPASS 






POPULAR SCIENCE MONTHLY 








Reproducing an Old Clock 


(Continued from page 86) 


for the insertion of the backboard. The front 
edge is rounded over slightly. 

The top board of the case and the base are 
doweled or pinned to the sides, but screws at 


the top and bottom are better. The top board | 


is also rounded over. The baseboard is made 
of pine with a molding fastened to the front 
edge and the ends. 

At each corner and at the top is a wooden 
block 1 by 1 by 13¢ in. and in the center is a 
third piece 1 by 1 by 3in. Between them is the 
scroll, made of 34-in. mahogany veneer. Under 
the baseboard are the base scrolls, which are 
made in three parts of the same material. The 
corners are mitered and a number of pine 


blocks or cleats are glued in the angles for | 
additional strength. Cut away or bevel the | 


inside edges of all the scrolls, a 14-in. bevel 
being about right. 











Materials for the Case 
No. 
rn. T. W. L Parts 
For Case 
2 % 4 21 Veneered mahogany for 
sides 
1 % 4% 16% Pine for top 
1 % 4 16% Pine for base 
1 & % «630 Mahogany or walnut base 
molding 
1 % 138% 21 Pine for backboard 
2 5 1% 21 Pine for back strips 
21 1 1% Pine for corner blocks 
1 1 1 3 Pine for center block 
3 sk 1% 14% Mahogany for block caps 
21% 1% 21 Mahogany for pillars 
2 % 4% 7 Mahogany veneer (ply- 
wood) for top scrolls 
2 %*% 1 3 Mahogany veneer for top 
end scrolls 
1 % 2% 17 —_ veneer for base | 
scro 
2 % +$.2% #$.4% Mahogany veneer for base 
end scrolls 
3 Brass ornaments 
‘ For Clock Door 
2 % 1 21 Mahogany veneer for sides 
2 % 1 13% Mahogany veneer for ends 
1 %&% % #12 Mahogany veneer for cen- 
ter partition 
2 Special hinges (as shown) | 
Note: Make door cross-grained as shown in | 
drawing. } 
} 














The pillars are plain except for the caps at | 


the top and bottom. Each one is set in place 
near the front edge of the case. 

The door is made of 34-in. stock with mi- 
tered corner joints. Note the direction of the 
grain of the face veneer. The door hinges are 
unique—merely two small pieces of brass made 
as shown and fastened to the door as at A on 
the drawing. A small roundhead brass nail or 
screw is used as a pivot. 

The three ornaments should be of brass and 
similar to the design shown. Copies are avail- 
able, but some readers may préfer to turn a 
pattern and have castings made. Fairly good- 
looking ornaments can be turned on the lathe 
and the wood gilded to imitate brass. 

At the back edge of the case behind the 
pillars are two thin strips of wood 5¢ by 114 by 
21 in. In the original clock some thin strips of 
wood are fastened inside to support the clock 
works and dial. 

In finishing or staining the case, do not use 
a red mahogany stain. A brown shade is far 
better and more like the original case. The 
front surface of the three blocks at the top is 
almost black in color, offering a pleasing con- 
trast with the scroll material. Terfy also made 


these clocks with the posts veneered with | 


satinwood or maple. 

One coat of brown mahogany oil stain (not 
varnish stain), followed by a wash coat of thin 
shellac and two coats of varnish, will prepare 
the clock for use. 


Mr. Bryant has prepared a list of deal- 
ers in clock movements, brasses, veneer 
panels, and other supplies. This will 
be sent to any reader upon receipt of a 





stamped and self-addressed envelope. 
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Remington 


Knife R 1823 


Chips Fall 


T= chips made by a knife 
blade tell the story of its qual- 
ity better than the knife itself. 


Smooth and clean chips mean true 
temper and keen edge, while rough 
and ragged chips indicate an entirely 
different condition. 


When you take a Remington Knife 
in your hand, we don’t ask you to 
judge it by its good looks (of: which 
it has full measure), but we do ask 
you to put it to the “chip” test. Get a 

iece of pine or oak, soft wood or 
~ and whittle away. It won’t take 
ou long to find out that each blade 
ives up to the smooth, clean-cutting 
job its appearance indicates. 


The R1823 Remington Pocket Knife 
is moderately priced, but it will turn 
out the cleanest and smoothest sort 
of a cutting job that will convince 
you of its quality. It has the usual 
Remington finish—none better. It’s a 
dandy in every way. 

See R1823 at your dealer’s, or if he 
hasn’t it in stock, send his name 
with $1.00 and it will be forwarded 
promptly. 


REMINGTON ARMS COMPANY, Inc. 
Originators of Kleanbore Ammunition 
25 Broadway New York City 














AIRPLANE 


12-inch scale model of 
Lindbergh’s Spirit of St. Louis. 
ed and Vv: 





oO t) 
directions, 
m or money back. 
BoxE Chillicothe, Ohie 











Breed squabs and 
make money. Sold 
by millions at higher 
prices than 
chickens. Write 
at once for two 
free books tell- 
ing how to do 
it, One is 48 pages printed in colors, other 32 pages. Ask 
for Books 3 and 4. You will be surprised. 
PLYMOUTH ROCK SQUAB COMPANY 


616 H Street, Melrose Highlands, Massachusetts. 
Established 28 years. Reference, any bank or trust company, 
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Simple Angular Set-Ups 
(Continued from page 96) 


are shown in Fig. 4. These permit the angle to 
be varied from zero to several degrees and set 
to very fine limits by means of a micrometer. 
The contact edge a should be very slightly and 
evenly “broken,” and it is best to make the 
fixed distance L equal to some whole number— 
say 1 in., 2 in., 6 in. 

The views show the approximate formula 
for figuring the height H stamped right into 
one side of the block with the value of L in- 
serted. Where the block is habitually used for 
several different angles, it pays to stamp these 
angles and the corresponding heights H into 
the face of the block, as shown at (. All that 
you do then is to set the screw by the microm- 
eter to have the angle without figuring. 

Such sine parallels are fine for many jobs, 
but there are cases where the cut is so heavy 
that something solid is absolutely required, or 
where for some other reason it is desirable to 
set the whole vise at an angle. This can be 
done by the use of fixed angular blocks under- 
neath the vise, as shown in Fig. 5. Cast-iron 
or steel blocks, with single and compound 
angles, are seen at A and B. At C a large one 






































Why correct alignment is essential; setting 
compound angles; and a small universal vise. 


is being poured from babbitt. Such a block 
will give good service unless it is necessary 
to remove and replace it very many times. 
A flat steel plate a, used as a mold for the 
bottom, is held at the desired angle by four 
pins 6 registering against the vise surface. 
The ends are sealed by lumps of babbitting 
compound, while the opening in the bottom of 
the vise is closed by a sheet metal strip c held 
in place by balls of the compound. It is im- 
portant to provide at least two locating bosses 
by drilling and reaming shallow holes d in the 
vise bottom, to provide against disalignment. 

All the way through in angular holding it is 
important to bear in mind that any shift of 
the work out of alignment will result in a new 
angle. For some reason, this fact is frequently 
overlooked. The slight disalignment of the 
block representing the work in Fig. 6 at A 
with reference to the angular base is bound 
both to decrease the intended angle a, and 
to throw the edges a-a out of parallel. The 
exaggeration in the diagram at B plainly shows 
the how and why. Therefore it is essential to 
line up the work carefully in the proper posi- 
tion. This is being done on the magnetic 
chuck at C by means of a square, although for 
very particular work a more positive way is 
that of indicating the vise jaw, or the work 
itself. 

Though compound 


—_. 


(Continued on page 126) 
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ticed eye of an artist to catch the details—but 
not too swift for a Graflex. 


There’s only one camera for such pictures 


—the Graflex! Incredible speed. Absolute cer- 
tainty of focus. The camera to which no pic- 


ture is impossible. It eliminates guesswork. 


£ 7 7 


Graflex “Series B”, 3%"x 4%", speed up to 1/1000 
second—$80. .... Other models $85 to $375. 


FEATURED BY THE BEST DEALER EVERYWHERE 
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slashing, puck zipping across the turf—polo. ? 
Swiftest of sports. Too swift for even the prac- _ 
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Depending on 
What Kind of 


How to Prepare a Lathe 
Sanding Drum 
ANDPAPERING the edges of boards, es- 


pecially the irregular edges of scroll-saw 
work and concave curves of various kinds, 
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2, 


Educational, entertaining, this I ~s 
fine microscope helps all to , 
know life that can't be seen 
with unaided eye. Tiny insects 


250 POWER 
MICROSCOPE 


MADE IN U.S. 







look like monsters. 
Plant and mineral life re- 
veal new wonders in form 
and color. Used by stu- 
dents, dentists, physi- - 
cians, scientists— 
in home, office, 
school and labora- 







can be done easily if a wood-turning lathe is 
available. Simply turn a perfectly true man- 
drel of wood of any convenient size, say 3 in. 
in diameter and 7 in. long, and before removing 
it note the position of the spur center so that 


Pipe Wrench 
You Want 





FOLD SANDPAPER 
SLIGH : : 
Improved =| iarivsiorer aan. ne Si 
Magnifies 100 to 250 
and dam. Tilting cual, 


fine finish, nickel 
trim, plush-lined case, 
prepared slide, in- 
structions. At your 
dealer or direct 
postpaid. Money 
back guarantee. Other models $2.50 to $8.50. Catalog Free, 


GROOVE Ye WIDE 
Ve"DEEP 


Mightier 








All Steel 
for Strength—Re- 
laceable Jaws for 
ifetime Wear — 
The pre-eminent 
leader among 
wrenches for ser- 
vice, safety and 


strength. 
—— 





The SANDO 
STILLSON 


a finely made i 
inal pattern Still- 


son built for heavy 
duty with an extra 
frame and jaw bear- 
ing. Identify it 
by its blue handle. 


The MOROCCO 
Popular 
STILLSON 


a leader for gen- 
eral use where a 
good Stillson is re- 
quired. Finely fin- 
ished and service- 
able. The Moroco 
handle is green. 


Let your hardware deal- 
er fill your pipe wrench 
needs with one of these 
TRIMONT products. 
He can tell best which 
one is suited to you. 


TRIMONT MFG. CO., INC. 
Roxbury (Boston), Mass. 











FLANNEL Wy ZA 


\\ 


LY 


NS 


GLUED ON 
DRUM 





After the drum is made, the paper is held in 
place with a sandpaper - covered wooden spline. 


the drum may be replaced the same way and 
remain properly centered. 

Cut a groove as shown in Fig. 1 and glue 
a piece of old blanket or flannel around the 
drum. Cloth that is too thin makes a hard 
drum and thick, soft padding causes the paper 
to creep. Cut the sandpaper as wide as the 
drum is long and have it long enough to fold 
down into the slot, but not so long that the 
ends will reach the bottom of the slot. Make 
two folds with a straightedge in such a way 
that when one fold is on the corner of the slot, 
as in Fig. 2, the other fold will not quite go in. 

After preparing a spline to fit the slot loosely, 
cut a strip of sandpaper about %4 in. wide, 
wrap it over the spline with the sanded sur- 
face out, and drive the spline in place as shown 
in Fig. 3.—Granam STUCKEY. 


Simple Angular Set-Ups 
(Continued from page 125) 


angles are very common as “uninvited guests,” 
difficulty is frequently experienced in produc- 
ing them when they are wanted. A simple ex- 
pedient for small work of ordinary accuracy is 
the combination of two square vises with a 
machine-table vise as at A in Fig. 7. In many 
instances one of the vises may be dispensed 
with by placing the work itself at an angle, 
although for duplicate jobs the combination 
of three vises will often be found better. 

A “homemade” universal toolmaker’s vise 
for small and quite light work is shown at B. 
It consists of a cast-iron base a with a split 
socket 6, in which the ball ¢ of the holder d 
is clamped by the action. of two large set 
screws e through a pressure plate f. The socket 
is produced by casting hard babbitt around the 
ball and liner in the manner shown at C. After 
the babbitt has been poured, the form is 
knocked out, sawed in two at g, and the liner 
h thinned down a few thousandths. The ball 
is ground down flat to about one fifth of its 
diameter, and the holder or “vise” carefully 
sweated on to it. With this little auxiliary, 
many difficult and delicate parts can be easily 
handled on the grinder, miller, or lathe. As 
steel balls are cheap and the socket is easily 
removed or replaced, a number of holders 
may be used with the same base. 























873 Hudson Ave. 


Wollensak Optical Company 
Rochester, N. Y. 























FACTORY PRICES!? 
21 JEWEL—Thin Model 


STUDEBAKER 
The Insured Watch 


The only high-grade watch 
sold direct from factory! 
Letice cf icadebeker watches ar 
rect from - No obligation. 
If you like it and believe our low 
factory 1.4 you —- 
payments or cash. 

FREE —6-Color Book | 
To those who write Semodintety \ 
wewill mail a beautiful 6-color sty’ \ 
book showing plete line of 
Studebaker w: all at factory 
prices. Write for it TODAY! 


trap and bracelet 
- oe les at big 
style 





Studebaker Family— 
Proton three quarierg @ ra century 


forfair 
Dept. NQ 104, South Bend, In 
Canadian Address: Windsor, Ont. 




















The choice of Sousa and 

leading artists. The key to 
success for inners. Easy 
to blow, responsive in action 
crystal i = tone. Specia: 


FREETRIAL, Easy Payments 
on any band or orchestra instru- 
ment, Write for special offer. 
Mention instrument desired. 
C.G.Conn, Ltd. 932 Conn Bldg. 
Elkhart, Ind. 








The Real Estate 
Educator 


A most comprehensive yet concise 
arrangement of useful facts about 
buying, selling, leasing and sub-letting 
of Real Estate, contracting, for erec- 
tion or repairs, mortgaging, transfer- 
ring, insuring, etc. 

256 pp. Price $2.00, postpaid. 


POPULAR SCIENCE MONTHLY 
381 Fourth Ave. New York, N. Y. 
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Eth Siockheed Model 


(Continued from page 81) 


desired thickness. Make the plug for the rear 
end with a bamboo pin to fit the notch in the 
body shell. Cut the windows with a very 
sharp knife or broken razor blade. Draw the 
door outline with pencil. 

The bare shell without fittings should weigh 
less than 1 oz., but if you have made an ex- 
ceptionally light body it may be advisable to 
cement balsa formers at intervals on the inside. 
These formers should have a hole at least 1 by 
1% in. to allow the rubber motor to pass. 
Cement the two halves of the body together. 

Make the elevator, rudder, and fin units, and 
cover the surfaces with goldbeater’s skin. After 
the skin has been cemented and trimmed, 
moisten it with water, but brace the elevator 
surfaces up on several hooks so that they will 
bz held flat while the skin shrinks. 

Make the dummy Wasp engine and paint it 
black. Attach the tail skid. Cut off the top of 
the body parallel to the center line as shown 
to make a flat place 614 in. long for mounting 
the wing. This flat part, which begins exactly 
$ in. from the front end of the body, must be 


of the top in front of where the wing is to be 
mounted ready for the installation of the 
miniature cockpit inclosure. Install temporary 
braces across the opening in the top of the body 
until the wing is ready. Apply cement to the 
nose of the fuselage to stiffen it. 

A standard type bearing is mounted on a 
motor stick 14 in. square and only 2 in. 
long. The sticks fit (Continued on page 128) 





List of Materials 
2 pes. 154 by 4 by 19 in. balsa wood for the 
bod 


ody 

1 pe. 1 by 1% by 14 in. for rear fuselage 
plug 

1 pe. bamboo 

1 pe. No. 16 music wire 12 in. long (No. 14 
can be used satisfactorily on a very 
light model) 

3 pes. white German reed 33; in. in diameter 
and 12 in. long for fin and elevator 
edgings 

3 pes. 14 by 14 by 20 in. balsa for spars and 
ribs of elevator and rudder 

2 pes. 49 by 21% in. square balsa from which | 
to turn the wheels, or two very light 
weight 2-in. celluloid or aluminum 
wheels 

2 washers or eyelets for wheel bearings 

2 heavy bank pins or two heavy glass- 
headed pins for axles 

1 pe. 4% by \% by 20 in. and one piece 4 by | 
¥% by 20 in. balsa for landing gear 
struts 

1 pe. 6 in. square of thinnest celluloid ob- 
tainable, for windows (transparent 
colorless cellophane candy wrapping 
may be used) 

Nine 1- or 2-0z. bottle corks for dummy 
cylinders 

Eighteen common pins for dummy push- 
rod housings ; 

One length of small radio spaghetti tubing 
for manifold pipes 

1 pe. 4% by 1% by 814 in. balsa for propel- 


er 

Three small washers for propeller shaft 

One 2-0z. can of ambroid or celluloid type 
cement 

One 1-oz. bottle paper cement 

One white goldbeater’s skin for covering 

















control surfaces (Japanese tissue may 
be used instead) 

2 propeller bearing. 

ce. \% by 4 by in. balsa for tail skid 

xc. 4 in. square balsa 10 in. long for 
motor stick and crosspieces 








very accurately located. Cut slots in the center | 
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Longer-Lasting Shave 
Spares Embarrassment 


Here’s a new way to shave closer 
—to get a shave that lasts longer. 


It’s a satisfaction . . . to realize in the 
evening that your morning shave has 
lasted. How to get a close shave has been 
solved for you by Colgate chemists with 
small-bubble lather, the kind that can 
get down to the roots of the beard... 
and moisten it properly for a close shave. 
So why run any risk of an unshaven 
appearance? 


Compare with ordinary lather 


The minute you lather up with Colgate’s, 
two things happen: 1. The soap in the 
lather breaks up the oil film that covers 
each hair. 2. Billions of tiny, moisture- 
laden bubbles seep down through your 
beard .. . crowd around each whisker 
.. . soak it soft with water. 


Instantly your beard gets moist ... easier 
to cut and pliable ... scientifically sof- 
tened right down at the base... then your 
razor can do its best work. 


Better grooming—the utmost in shaving 
comfort. A world of critical men, after 
various experiments with big bubble 
lathers, have found that Colgate’s is 
supreme. You, too, willagree. Let us help 
you in deciding—note our offer below. 





ORDINARY LATHER 
Ordinary, big-bubble 
lather (greatly magni- 
fied). Note air-filled bub- 
bles which can’t soften 


COLGATE LATHER 
Colgate’s lather (greatly 
magnified) showing mois- 
ture contact with beard 
and minimum air. A com- 


mon-sense principle sci- _ the beard efficiently. Only 
entifically authenticated water can dothe job. Only 
and proved out practical- small bubbles permit suf- 


ly by millions of men. ficient water. 


COLGATE, Dept. B-1772, 595 Fifth Avenue, New York 

Please send me, FREE, the seven-day trial tube of 
Colgate’s Rapid Shave Cream; also a sample bottle of 
*After-Shave.”’ 






FREE! 
A whole week's 
better shaves. 
Just mail the 
coupon below. 
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150,000 MILES 
IN 7 YEARS 


—never without a 1-lb. can of 


SMOOTH-ON No. 1 

ONTINUOUS Tourist” Craw- 

ford, as he is described in the 
N. Y. Times, has been at it in this 
flivver since 1921—in Siberia, China, 
Indo-China, India, Africa and Aus- 
tralia—and has found Smooth-On 
No. 1 indispensable for emergency re- 
pairs. Mr. Crawford says that in 
rattling over ice in Siberia, and else- 
where on rough stretches without 
roads, Smooth-On No. 1 was the only 
thing that would keep the nuts and 
grease cups tight. Time and again 
he has stopped radiator leaks with 
Smooth-On, and in a wilderness in 
Indo-China, -when the circulating 
pump broke, a repair contraption 
made from string and Smooth-On 
No. 1 enabled him to get his car back 
to civilization. 

In Mr. Crawford’s case, not one 
extra pound of weight can be carried, 
but he would never take the chance 
of being without Smooth-On. 

Typical — that can be made perfectly 
with Smooth-On:—Stopping leaks in steam, 
water, gas, oil or stove pipes, mendin 
cracks, breaks or leaks in furnaces an 
—, radiators, tanks, sinks, pots and 
, making loose handles tight on um- 
sdike knives, hammers, brushes, drawers, 
ete., tightening loose screws, hooks, locks, 
door knobs, etc. 
On the Automobile: —Making cracked water 
jackets and pumps good as new, stopping 
leaks in radiator, hose 
connections, gas tank 
and gas, oil ‘and exhaust 
lines, making a fume- 
proof joint between ex- 
haust pipe and tonneau 
heater, tightening loose 
headlight posts, keeping 
grease cups, hub caps, 
and nuts from loosening 
and falling off, etc. 


To get perfect results, 
write to us for and wse 
the Smooth-On Repair 
Book. Free if you re- 
turn the coupon. 

Get Smooth No. 1 in 
7-02., 1-lb. or 5-lb. tins 
at any hardware store or 
if necessary direct from 

















SMOOTH-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 
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A Lockheed Model 


(Continued from page 127) 


MAKE THESE 
SURFACES 
FLAT 









JOIN AND 
R 


‘CUT AND MAKE 
ADDITIONAL 
MARKS 


THE FINISHED . 
BODY BEFORE 
ROUNDING 





USE AS PATTERN 
FOR OTHER HALF 


Steps in shaping the body. Fasten the blocks 
temporarily with staples or balsa plugs. 


snugly into two wire clips cemented to and 
supported by two 14 in. square balsa pieces 
extending crosswise of the fuselage where in- 
dicated by dotted lines in the side elevation. 
This stub motor stick should fit snugly enough 
in the clips so that it will not rotate, yet loosely 
enough to be withdrawn when necessary. 

Landing Gear. Prepare the struts and cement 
them in Place. If you prefer you can sub- 
stitute 3¢-in. reed for balsa in making the 
landing gear. Cement the axles at the outer 
ends of the strut junctions. 

Propeller. Lay out and carve the propeller 
as shown below. The dummy spinner is carved 
righ on the propeller itself; it is hollowed as 
shown. Insert and cement the shaft and 
give the propeller three coats of paper cement 
with a light sandpapering between coats. Bal- 


ance the propeller very accurately and install | 


three washers on the shaft. 
How to build the wing, assemble the model, 
and fly it will be told in the October issue. 


To aid those who have had little ex- 


perience in building model airplanes, 
Mr. Johnstone has prepared some ad- 


ditional notes and suggestions. These | 


will be furnished free to anyone who 
sends a self-addressed and stamped 
envelope and asks for Home Workshop 
Bulletin No. 1 











* * is NO. 14 
2 gmte 2 Yele2 yole-2 Yow x MUSIC WIRE 











How to lay out and carve an true pitch propeller 


made in one piece with dummy spinner, 








...- A New IDEAL 
Model Airplane 


The 
“American Eagle” 


Wing Span 26 in. Weight; 3 3/4 oz. 


design . new in construction. 
durable ‘fast-flying model with 
IDEAL’S twenty years experience behind it, and 
months of dependable performance before it! 
Wonderful stability in the air, and GUARAN- 
TEED to FLY when hand or ground y 
Many ow construction features; motor be 
wound with winder without removing from _—< 
lage; indestructible landing gear; new type p 
poller. es is easy; also sold completely 


assemblh 
Assembled 


Construction 
Set $2.50 Model $5.00 


Sold by Toy. Sporting Goods and Department 
Stores. Ask for the IDEAL “American Eagle” 
Model. If unobtainable, order direct. 
Denver, prices are 50c higher. 
64 Page Catalog of Models, Parts 
and Supplies for Builders 


IDEAL AEROPLANE & SUPPLY CO., Inc. 
28 West 19th St., New York City 


Distinctive in 
ht, 











Andy Sannella 
Talks to Reed Players. 
Get this Free Book! 


On the air tonight, and every night, 
Andy Sannella is earning a fabulous 
salary with his Selmer Sax. In his book 
| of ‘‘Advice to Saxophone Players’’ he 
\ gives more valuable information 
than in ten private lessons. 
This book is free to all reed 
players. Send a postal today 
for your copy. No obligation. 

. If you will mention the in- 
.§ strument you play, we will 
i send also, free sample of our 
wag Alexandre Reeds. Play! 


Selmet 


59 SELMER BUILDING, ELKHART, INDIANA 
In Canada: 516 Yonge St., Toronto 
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Build a Ship Model at Home 


for Pastime and Pleasure 


It is a wonderful fascination and a beautiful deco- 
ration for your mantel, radio cabinet or it may be 
used in any part of the home. 

Santa Maria, size, 25 inches high, 
10 inches — 27 inches lo -98 
La Pinta, size, 26 inches high, 11 
inches wide, 27 inches long. . $4.98 
Mayfiower, size, 26 inches high, 
\ 10 inches wide, 30 inches long $4.98 
? Constitution, size, 25 inches high 
8 inches wide, 29 inches long. $6.9 98 





These prices are f.0.b. Philadelphia, 

| wd a few cents postage. 
hese models are sold in knock down form. All 
parts are cut to fit and ready to assemble. They 
will be sent anywhere in United States C. O. D. 
pos ad order or check must accompany all foreign 

r 
Write for free tllustrated catalog. 
MINIATURE SHIP MODELS, INC. 





















216 Barring Street, Philadelphia, Pa. 


NER 
est 

There is a size and a 

style for every Machinist 

and T0olmaker. A Pos- 

tal brings free catalog 

with complete details. 


H. GERSTNER & SONS 
569 Columbia St., 

Dayton, Ohio. j 

—$<_— 

BURN YOUR NAME ON TOOLS 

witht THE SBRAF 


Protect Your 


Highest 








orany,. 






romTheft. Write with elec- 
oa, he name or comgn en n the hard- 
est and finest instruments,or 
any metal, Mg Tg Ve 


Eee Anywhere. free. "Write to to- 


BEN CO. co. 
TIT tea East Stark 
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Paw to Build Our Screen 


Grid Distance Getter 
(Continued from page 71) 


the center, between shields Nos. 2 and 3. 

The next job is to make the subpanel on 
which the screen grid tube sockets are mounted. 
This can be thin wood, plywood, or, if you 
prefer, bakelite. The exact dimensions are 
unimportant so long as it occupies about the 
space shown in Figure 1. This subpanel 
should be mounted on the end of long No. 6-32 
machine screws passed through the bottom of 
the base, with nuts on the screws to hold the 
panel in place. The top of the subpanel should 
be covered with thin sheet aluminum or thin 
sheet brass, or even thin sheet iron if no other 
material is available. In fact, iron is just as 
good at this point in the circuit as any other 
material. Four Y-type sockets should be 
mounted in the position shown on the sub- 
panel, with the P terminal pointed diagonally 


‘toward the adjacent shield. Connections are 


made to all of the socket terminals except the 
P terminal through holes drilled in the sub- 
panel. Use large holes (14-inch is satisfactory), 
and be sure that the hole through the alumi- 
num is slightly larger than the hole through 
the wood or bakelite, so that there will be no 
chance of a short circuit. Mount condensers 
C9 and C10, as indicated, on top of the sub- 
panel, using one of the holding down screws for 
‘these condensers to mount one end of resistance 
R1 and resistance R2. These resistances are 
clamped underneath the subpanel. By this 
arrangement one end of each of these resist- 
ances is connected to the aluminum shield by 
way of the holding down screw. The other end 
of each one of these resistances should be con- 
nected respectively to the K terminal of the 
first socket and the K terminal of the second 
socket, reading from the left in Figures 1] and 2. 
Resistance R3 should be mounted by means of 
a 6-32 bolt in approximately the same manner 
between the second and third sockets so that 
its free end is close to the K terminal of the 
third socket. 


ESISTANCES Rj, R5, and Ré6 are fas- 
tened to the baseboard underneath the sub- 
panel and ends of each of these resistances are 
connected together and to the center terminal 
of potentiometer R7. 

Remove the subpanel, complete the filament 
wiring, and solder leads to the other socket 
terminals so that you can connect in place 
after the subpanel has been bolted down. Now 
mount the remaining by-pass condensers on the 
sub-base and also the radio-frequency choke 
coil D4. The tube shields, if they are of the 
commercial variety, are tubular, with a cap 
for the hole on the small end; the large end is 
open. Be sure that you select sockets small 
enough so that the tube shields can be slipped 
completely over the sockets to make contact 
with the sheet aluminum. A slot must be cut 
in the bottom edge of each tube shield to 
allow the plate leads to be brought out in the 
coil spring shield. If you cannot obtain the 
necessary brass coil springs for shielding, use 
ordinary copper tubing. Bend to shape. You 
will note in the shield grid tube assembly that 
each screen grid tube is shielded by the cylin- 
drical shield, and it is even shielded underneath 
by the aluminum sheet on the sub-base, with 
both the control grid connection at the top and 
the plate lead from the bottom of the tube 
shield also shielded by the brass spring or 
copper tubing. There is, therefore, no possible 
chance for capacity coupling between the plate 
and control grid leads of any of the tubes. 


Wiring the Receiver 


HE first job is to connect the tuning coils 
with the tuning condensers; that is, com- 
plete the connection to coils A1, B1, variable 
condenser C1, and (Continued on page 130) 
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DELL 
TELEPHONE 
BUILDING 








THE BELL SYSTEM IS BUILDING AHEAD OF THE GROWTH OF THE COUNTRY 








This is the telephone’s job and goal 


An Advertisement of the 


American Telephone and Telegraph Company 


THE United States is de- 
veloping a new civilization. 
The telephone is an indis- 
pensable element in it. The Bell 
System is building ahead of the 
growth of this civilization. In 1929 
the telephone budget for land and 
buildings is 54 million dollars, with 
new buildings rising in 200 cities. 
New equipment for central offices 
will cost 142 millions; exchange 
lines 120 millions; toll lines 119 
millions. The Bell System’s total 
expenditure for plant and service 
improvements this year will be 559 
million dollars. 





This outlay is required 
because the telephone is a 
universal servant of this 
democracy. Business uses it to cre- 
ate more prosperity. Homes use it 
for comfort and protection, for 
keeping friendships alive and en- 
riching life. Its general use enables 
each personality to extend itself 
without regard to distance. 

The telephone ideal is that 
anyone, anywhere, shall be able 
to talk quickly and at reasonable 
cost with anyone, anywhere else. 
There is no standing still in the 
Bell System. 

















Universal 
$30.00 Handisaw 
Table elevates for grooving. 
Cuts 24%-in. stock. Takes 
6xl-in. dado head, 8-in. 
sand disc, sand drum, 2-in. 
Jointer attachment, Boring 

table. 


Ww. B.& J. E. BOICE Dept. P. Ss. 9-E 


) = 6 Jig Saw, and Books of 
4” Hand Jointer 


Tables 20-inch ground and pol- 
ished. Planes %x4-inch. Fence ie Sew 
tilts 45 deg. both ways. Im- ng 

proved rabbet arm. 


XN Bargains Can’t.Be Beat 


Send 10c in stamps or coin for Boice’s 
latest catalog, describing the finest col- 
lection of Bench Woodworking Machines 
ever offered. Boice-Crane 
Bench Circular Saws, 12-inch 








and 14-inch Band 
Saws, 4inch 
Jointer, Lathes, 


Designs. : 


Universal 


$12.00 


Table 8 in. dia., tilte 45 degrees both 
$25 ways. Saw to frame 10 in. Uses 1-16 


bearings. Safety 
1-8 in. to 3-8 in. wide. Unexcelled in the 


TOLEDO, OHIO volume and variety of work it will do. 
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They had to build 
a new kind of set 
around this tube 


When CeCo developed the now fa- 
mous A. C. Screen Grid Tube in 
April, 1928, it was merely an experi- 
mental product. Before it could be 
used set manufacturers had to be in- 
terested in its future possibilities. 
They were quick to respond. Now, 
almost every manufacturer is building 
sets around this tube. 

Briefly, the chief difference between 
the Screen Grid tube and the conven- 
tional radio tube is two circular 
screens, one placed between the grid 
and the plate, and the other outside 
the plate. 

These screens reduce the grid-to- 
plate capacity to a minimum. This 
removes the greatest stumbling- 
block to the development of more 
sensitive circuits. With the screen 
grid tube the amplification step- 
up conservatively is raised from 6 
to at least 25 and more per stage. 

This reduction of capacity has many 
advantages, both from the point of 
view of the set manufacturer in sim- 
plifying his sets and from that of 
the user in getting clearer and better 
reproduction. 

The next time you buy tubes try 
CeCo’s and see if they do not give 
you clearer, sharper reception, greater 
sensitivity, and longer life. 


CeCo 


Manufacturing 
Company, Inc. 


PROVIDENCE, R. I. 


Licensed under patents and applications of 
the Radio Corporation of America, the 
General Electric Company, and the West- 
inghouse Electric and Manufacturing Co. 


There is a CeCo tube 
for every kind of set 








How to Build Our Screen 
Grid Distance Getter 
(ContinuedY¥rom page 129) 


coils A2, B2, and variable condenser C2, 
together with the connections to the radio- 
frequency choke coils D1, D2, and the by-pass 
condensers C8, C11, and C14. Refer to the 


| picture diagram of Fig. 2. 


When you have completed these connections 
take the back side of the shield which houses 
coils Al, B1 and drill a hole for the control grid 
lead to the first tube. This should take the 
form of a slot near the top edge, as clearly 
shown in the illustrations in Figures 1 and 6. 
Also drill a hole for the antenna lead wire. 
Now take the side of the shield that houses 
coils A2, B2, that is adjacent to radio-frequency 
choke coil D1, and drill a hole for the lead to 
the terminal of D1. Then take the back of the 
same shield and cut a slot in the top edge for 
the control grid lead and a hole near the bot- 
tom for the plate lead. The latter hole will 
have to be quite large to allow the shielding 
arrangement. Do the same for the third shield 
and for the fourth shield. In the shield 
housing unit A4, B4 there is one hole for the 
wire leading to choke D3 and in the back of 
the shield a hole for the plate lead to the 
screen grid tube, a hole for the twisted pair 
leading to the heater terminals of the 227 tube 
socket, a hole leading to one terminal of choke 
D4, and a hole for a wire to the K terminal of 
the 227 socket. 


AFTER you have made these connections 
complete the wiring under the sub-base. 
Clamp it in place. Make connections from the 
flexible leads attached to the socket terminals 
and to the fixed condensers, and complete the 
wiring according to the picture wiring dia- 
gram of Figure 2. 


Connecting to Amplifier 


PriGURE 7 shows a conventional two-stage 
audio amplifier which can be built as a 
separate unit to be used with this receiver. 
The only additional apparatus you will need 
will be a transformer to heat the filaments of 
the 224 and 227 tubes and also the 171A tube, 
a good B-eliminator, home built or factory 
built, and a loudspeaker. In this circuit 
minus-B is grounded and is also connected to 
the aluminum sheet on the sub-base and to all 
the shields that house the tuning units. A strip 
of thin sheet metal can be placed under the 
four shields so that when they are clamped 
down they all will be connected. An extra 
strip can be brought out and connected to the 
sheet of aluminum or other metal on the sub- 
base. Then the minus-B connection can be 
made to any of the bolts that*hold the sub- 
base in place. The wire leading from D4 should 
be connected to the P terminal of the first 
audio transformer, or if you use only one 
audio stage, to the P terminal of the single 
audio transformer. Note that the voltage 
applied to the detector circuit is given at two 
values, either 90 or 180. If you use a two-stage 
audio amplifier use 90 volts and use a C- 
battery of 9 volts. If you use only the last or 
power amplifier stage, use 180 volts on the 
— circuit and a corresponding C-voltage 
of 18. ~ 

While it is possible to obtain the necessary 
C-voltage to operate the power detector from 
the B-eliminator, it is simpler and more satis- 
factory to use a separate dry cell C-battery. 
The positive terminal of this C-battery should 
be connected to the lead that is brought out 
from the cathode terminal of the 227 socket, 
and the negative terminal of this C-battery 
should be connected to the minus-B wire at 
any point. No binding posts are used on this 
receiver—the lead wires are brought out to 
be connected to the proper terminals of the B- 
eliminator circuit. (Continued on page 131) 


SEPTEMBER, 1929 


RE ETI OO cay, 
Build Your 


SCREEN-GRID RADIO 


With HAMMARLUND 
PRODUCTS 





————— 





HAMMARLUND - 
Precision 


“MIDLINE” 
Condenser 


fer: is **Screen-Grid Year’’—and 
with good reason. The Screen- 
Grid is the biggest tube improve- 
ment of recent times. 

Some remarkably efficient screen- 
grid circuits are being featured by 
your favorite magazines—several 
of the best are built around Ham- 
marlund condensers, coils, chokes, 
shields, etc.—because the designers 
know that Hammarlund precision 
manufacture means reliability. 


Write Dept. P S 9 for helpful 
Hammarlund folders. 
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GET A HOBBY 


MAKE MODELS 
Start a Home Workshop 


“Model Making,” by R. F. Yates, describes 
the construction of model gas-engines, steam- 
engines, locomotives, boats, dynamos, tur- 
bines, railr » guns, etc. Thirty chapters 
are devoted to models of various nature. 








It will help you to become a better mechanic. 
It will help you to do hard soldering, soi 
soldering, lathe work, tempering, drillin 
pattern-making, etc. 

This is a book every amateur or professions 
mechanic and model maker should have. 

“Model Making” describes real engineerin, 
models, not toys. 432 Pages, 350 Illustrations 
Practical, complete, easily understood. Pric 


Postpaid, $3.00 


POPULAR SCIENCE MONTHL 
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>: Build Our Screen 


Grid Distance Getter 
(Continued from paige 130) 


After you have the B connections properly 
made and the connection made to the ampli- 
fier circuit with, of course, the loudspeaker 
connected, turn on the alternating current 
supply to the filament heating transformer and 
to the B-eliminator. Then you will have to 
wait for a short period until the tubes warm 
up to operating condition. Tuning, of course, 
is accomplished by using the four dials. You 
will find that the two center dials tune prac- 
tically alike, whereas the end dials vary 
somewhat. Volume is controlled by turning 
the knob on R?. If you turn this knob too far 
with some tubes the receiver will break into 
oscillation and start to squeal. The most sen- 
sitive point for reception, of course, is just 
below where the receiver starts to squeal. 


The Right Antenna 


ue proper antenna to use with this set 
depends on your location. If you are 
hundreds of miles away from the nearest 
broadcasting station it is desirable to use an 
outdoor antenna, usually not over fifty or 
seventy-five feet long. Use also the tap on the 
antenna coil which puts the most number of 
turns into action. In any ordinary location, 
however, you will find that a short indoor 
antenna is all you need. In fact, even in un- 
favorable localities it is possible to bring in 
distant stations on an indoor antenna not over 
eight or ten feet long. Consequently, we sug- 
gest that you try the receiver first with a ten- 
foot wire as an antenna, simply strung across 
the room. If this is not sufficient because of 
excessively poor conditions, try using a longer 
antenna until you strike the right length. If 
you encounter any difficulties in construction or 
you desire any special advice or information 
with regard to adapting the receiver to your 
own particular conditions address your letters: 
Technical Editor, PopuLar Screncr Monta -y, 
$81 Fourth Avenue, New York City. 


Telephone Talk Is Tested 
by Queer Sentences 


F YOU should happen to visit the Bell 

Telephone Laboratories in New York City, 
and there overhear an engineer telephoning, 
“Joe took father’s shoe bench out,” or ‘‘She 
was waiting at my lawn,” over and over 
again, he is not merely repeating meaningless 
phrases. He is testing the audibility of trans- 
mission lines and instruments with sentences 
carefully constructed for the purpose. 

The two phrases contain the five vowels and 
the two diphthongs y and ou, as well as the ten 
consonants r, 1, m, n, ng, j, g, sh, ch, and s, 
the reproduction of which is essential to clear 
understanding of everyday English over the 
telephone. Moreover, the two phrases repre- 
sent the two types of sentences most fre- 
quently used. The one beginning with “Joe” 
is a choppy, staccato line, while the other is 
smooth and flowing. 


Phone from Ships at Sea 


OCEAN travelers soon may talk in mid- 
“ ocean to their families and business asso- 
ciates ashore. Radio telephone equipment 
was installed recently aboard the steamship 
Leviathan of the United States Lines and suc- 
cessful ship-to-shore experiments were con- 
ducted. A regular marine telephone service 
is promised by officials of the American 
Telephone and Telegraph Company. 

The new type of communication will be 
accomplished by a combination of radio and 
telephone. A radio transmitter aboard ship will 
send the mid-ocean message to a shore station, 
‘whence it will be relayed over telephone wires. 
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| Do your woodworking quickly, easily withthis man-sized 
motorized workshop. Efficient, practical in design. Blueprints 
Equipped with powerful two-shaft motor that permits We will be glad |- 
| carrying of two or three important operations at one time. Numer- $100 te furnish our || 
| ous other exclusive features that practical craftsmen appreciate. —— complete set of || 
Complete ‘‘Delta’”” Handi-Shop includes al] necessary equipment for ints of S 10 working Blue- 
Circular Sawing, Wood Turning, Scroll Sawing, Sanding, Drilling eeapately ye bo gee) 
Grinding and Buffing. Full instructions and complete set of working $1.00. “ 
blue-prints furnished. 

















. a 
Sent on 10 Days Trial Delte, Specialty Company, Dept. B09, 


Without obligation you can test the Handi-Shop under ture describing 1929 model “Delta” Handi- 
actual working conditions for 10 days in your own home. Shop, Also details of 10-Day Trial Offer and 
Send at once for FREE illustrated literature, giving complete Easy Payment Plans. 

description of the new 1929-Model “Delta” Handi-Shop, and CUI enclose $1.00 for set of 10 Blue-prints of 


| 
| 
Easy Terms C)Please send me, FREE, illustrated litera- 
| 
| 
| full details of 10-Day Trial Offer and Easy Payment Plans. Summer Furniture. 


Delta Specialty Co, foi n.d... 


1661-67 Holton St., Milwaukee, Wis. Dept. B-99 RD.» 5.040 +anaredeianesestadaald 
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THE Eveready Raytheon Kino-Lamp 
for television reception is the first 
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The Eveready Raytheon Foto-Cell 
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Scorching in My 
Horseless Carriage 
(Continued from page 41) 


up you could count on having every other 
automobilist stop to ask if he could help, and 
to be quite willing to. There were not many 
cars; the whole thing was so new that owning 
one made you a brother-in-arms to every other 
owner, and the courtesies of the road that de- 
veloped were very pleasant. One place where 
it showed was in dealing with horses. Automo- 
biles were unpopular among horse owners, to 
put it mildly, and for the general promotion of 
friendship you were careful not to make things 
any worse. When you saw a horse coming 
you pulled over to the side of the road and 
stopped; if he was skittish you would even 
stop the engine and get out to lead him past, 
with the driver telling you just what he 
thought of you and your vile machine. 

At first sight, the 1904 Studebaker looked a 
good deal like the Cadillac, but was larger and 
more powerful. Its wheelbase was eighty-two 
inches, and with a two-cylinder fifteen-horse- 
power engine, its makers claimed that it could 
go thirty-five miles an hour “‘over suitable 
roads.” With a detachable rear-entrance ton- 
neau it cost only $1,275, and while that did not 
include a top it gave side and tail lamps—oil— 
and a bulb horn. With a permanent tonneau 
it cost $100 more. A comparison of that car 
with the 1929 Studebaker that can be bought 
for the same money is something to think 


about. 


TH E Buick is another example of what has 
happened in twenty-five years. Today, 
$1,300 or so will buy a car that is and has 
about everything that could be wanted. The 
1904 Buick was a five-passenger touring car of 
eighty-five-inch wheelbase with a two-cylinder 
twenty-two-horsepower engine, and it cost 
$1,200 without any accessories; just the bare 
car. It was fast, too; the makers proudly ad- 
vertised a record of 102 miles in three hours 
and thirty-seven minutes. 

It was a great day for the automobile when 
the engine came out from under the body and 
stood itself up in the open. One of the first 
one-cylinder cars to be built that way was the 
Overland, which had a five-horsepower engine 
in front and drove through a chain to the trans- 
mission and another to the rear axle. Another 
was the Pierce-Arrow Stanhope; but that had 
its eight-horsepower engine on the rear axle 
and drove through spur gears. Without a top 
it cost $1,200. 


Tu final drive of most of the cars of that 
day was by chain. Some had a single chain 
to the differential of the rear axle and some a 
chain from the ends of a differential shaft to 
each rear wheel. The chains were out in the 
open with nothing to protect them from dust 
and grit, and no matter how often they were 
cleaned and oiled they were forever stretching 
and breaking. A chain repair kit was as neces- 
sary as gasoline, and a repair job always meant 
crawling under. 

The spur gear drive of the Pierce Stanhope 
was one of the attempts to get something 
better. Pierce was trying out a shaft drive on 
his four-cylinder car, and so were some of the 
others, with everybody else saying that it 
wouldn't work because the teeth of the bevel 
gears couldn’t stand the strain. Nor would 
they, for that was only one of the parts of a car 
that showed the need for improvements in 
metals. Steel that stood up in locomotives and 
machinery in general would go to pieces in an 
automobile. Today we have the finest steels 
the world has ever seen, and it is the automo- 
bile that can be thanked for it. 

The four-cylinder Pierce-Arrow was a top- 
notcher. The engine was in front and rated at 
twenty-eight horsepower. The frame was steel 
and the body cast aluminum. It had a three- 
speed sliding gear (Continued on page 133) 
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How to Work with 
Tools and Wood 


This book explains in a simple, 
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esses of working with tools and wood. 
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workshop. All details are clearly explained, 


Price $1.00 


Popular Science Monthly 
250 Fourth Avenue 
New York City 














TWENTIETH CENTURY 


BOOK OF 
Recipes, Formulas 
and Processes 


This book of 800 pages is the most com- 
plete’ Book of Recipes ever published, givin 
thousands of recipes for the. manufacture 0! 
valuable articles for everyday use. Hints, 
Helps, Practical Ideas and_ Secret Procesess 
covering every branch of the useful arts are 
given. 


10,000 Practical Formulas—The 
Best Way to Make Everything 


A book to which you may turn with confidence 
that you will find what you are looking for. A mine 
of information, up-to-date in every respect. Con- 
tains an immense number of formulas that every 
one ought to have, that are not found in any other 


Price, $4.00 


Popular Science Monthly 
225 West 39th Street, New York 











® This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 




















1929 





ple, 
rOoc- 


ing 
iter- 
ome 
ned, 


1| 





rm 


POET 


— 











SEPTEMBER, 1929 








Scorching in My 
Horseless Carriage 
(Continued from page 132) 


transmission, and when it was right could do 
thirty miles an hour. The wheelbase was 100 
inches, and with a top, side lamps, and acety- 
lene headlights could be bought for $3,700. 
In 1929, by way of comparison, $2,775 will 
buy a Pierce-Arrow of 133-inch wheelbase with 
a 125-horsepower straight-eight engine that 
will hold eighty-five miles an hour, and that is 
the last word in body design and in equipment. 
The Packard of 1904 had just as much class 
and was about the same in size and price; 106- 
inch wheelbase, four-cylinder twenty-eight- 
horsepower engine in front, sliding gear trans- 
mission, shaft drive, pressed steel frame. With- 
out top or headlights the price was $3,500. 
Peerless ran them both close in design and 
style, but was a little smaller and cheaper; 102- 
inch wheelbase, twenty-two-horsepower engine 
in front, and priced $3,200 without top. All 
three were considered very modern, especially 
for their side-entrance tonneaus. This was a 
new idea, and many of the makers were still 
shy of it because they thought it weakened the 
body. Doors in front were still years away. 


HAT was a time when all sorts of new 

things were being proposed, and one that 
was tried by many makers was air cooling. 
Corbin, Aerocar, Waltham, Crestmobile, Knox, 
even the early Marmon, were air coolers; but 
Franklin was the only one that lasted. The 
most popular 1904 Franklin was a four-cylin- 
der twelve-horsepower runabout with the en- 
gine set crossways in front for equal cooling. 
With a wheelbase of eighty-two inches this car 
weighed 1,175 pounds, and without a top it 
cost a modest $1,500. The Marmon four- 
cylinder air-cooled V engine was replaced by 
a water-cooled four-cylinder vertical. 

Steam had been tried, and by 1904 was go- 
ing out. Locomobile was originally a steamer, 
as were Toledo and Stearns, but by that year 
all three of them had changed to gas. The 
Stanley steamer was still popular, while the 
White was in a class by itself. There has never 
been a smoother driving car than a steamer, 
or one that gave a greater sense of power; but 
with the pressures that were carried—up to 800 
pounds in the White—there was continual 
trouble with leakage. It used to be said that 
while trouble with a steamer could be located 
in a minute, fixing it took an hour, and with a 
gas car it was the other way around; an hour 
to locate and a minute to fix. 


NOTHER objection to a steam car was 
slow starting, for heating the burner and 
getting up steam might take up to half an hour. 
Here was a great advantage of the gas car, for 
if all was well, it would start with a few swings 
of the crank. This, however, was none too 
easy. Self-starters were still a beautiful dream 
in 1904, and a session with the crank was a 
preliminary to every trip. What with carbu- 
retors that wouldn't “carb’’ and ignition sys- 
tems that wouldn't “ig,” you cranked; take it 
from one who knows—you cranked. Cranking 
was an art, and you learned to do it with your 
left hand, so that a kickback would not be so 
likely to break your wrist. It was not so bad 
with small cars; but anyone who has tried it 
knows that pulling a five by five four-cylinder 
over compression is a real job, and that keeping 
it up when the engine is cold and balky takes 
all of the endurance that there is. More than 
any other one thing—more, almost, than every- 
thing else put together—it is the self-starter 
that changed the automobile from a sporting 
vehicle of uncertain temperament to one of 
univérsal usefulness. 

Improvements in tires have had something 
to do with that, too. I heard a friend complain- 
ing the other day that a tire had blown out 
after “only 12,000 miles.” In 1904 he would 
have been lucky (Continued on page 134) 
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13” x 5 1110 ibs 443.00 602.00 rorgts 
15” x 6’ 1550 Ibs 543.00 720.00 AAne 
16” x 8° 2035 Ibs 638.00 817.00 SPSS 
WRITE FOR FREE CATALOG Seer ? 
|__ SOUTH BEND LATHE WORKS (£228° oS 3 sf 
826 E. Madison Street, South Bend, Indiana,US.A. fore ss oF PO F 





A definite program for getting ahead 
financially will be found on page four 
of this issue. 














Be Guided 


by a name 


that has meant absolute 
tube integrity for the past 


14 Years 


iThe name is Cunningham 
Choice of the American home 


E. T. CUNNINGHAM, Inc. 





New York Chicago San Francisco 
Dallas Atlanta 
ve =p? 












A New 
Lightweight 
Electric Drill 


Uses direct or alternating current. and is supplied to you for 
110 to 125 volts. 200 to yoite of 83 volts. 


. Bore up toone-fourth inches. Stop and s in 
Loy Fd meh a FF 
Price postpaid anywhere in U. 8. A. — $18.75. 

coat op spewes cndee, Oh set fates be care tocpea 
. in . sure 
— Ld TE FOR OUR CATALOG. 












voltage used. WRITE FOR 
Jones Motrola Saies Co., Dept » 309, 370 Gerard Ave., N.Y. 
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| The Safest Resistance 


For Your Eliminator 


be sure of 
Use ‘TRUVOLTS—2nd best. They 
STABLE last lonely 
ADJU ccurately 


conve 
to mount. 
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Patente under 10 ts 
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© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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nt’ wrong 
with this 





H E was soserenely, fatuously happy— 
and she was so miserable. He never knew 
why he never saw her again but we know 
and so will you when you see how Sir 
Walter changes your women friends’ atti- 
tude toward that favorite pipe of yours. 
It's a mild, well-seasoned blend of choice, 
fragrant tobaccos. It packs well and burns 
perfectly, down to the last puff in the 
bowl. And for fragrance—well, judge 
for yourself, ask your tobacconist to let 
you take a whiff from a tin. One whiff’s 
enough — you too, will have discovered 
how good a pipe can be. 

If youdon’t know Sir Walter Raleigh, send 

us the name of your regular tobacconist and 


we will see that you have a chance to get 
acquainted with this rich, milder tobacco. 


Dept.187 Brown and Williamson 
Tobacco Corporation, Louisville, Ky. 


~< i 


Sir WALTER 
RALEIGH 


Smoking Tobacco 
It’s milder 
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Scorching in My 
Horseless Carriage 
(Continued from page 133) 


to get 3,000, and if a tire of his had run 1,000 
miles without trouble everybody would have 
heard of it. There were no demountable rims; 
the rim was part of the wheel and the castings 
were bolted on with lugs through the felloe. 
When you had a puncture you jacked up, un- 
screwed the lugs, pried off the casing, put in a 
new tube, pried the casing back, screwed up 
the lugs, and pumped, and pumped, and 
pumped. If the new tube was pinched in the 
process, you repeated. Anyone who could 
make a tire change within an hour and with- 
out losing more than five pounds was dis- 
tinctly good. 

The only nonskids had metal knobs molded 
in the tread. They were imported and there- 
fore expensive, so most of the cars had smooth 
treads; and how they skidded! Skidding was 
so usual that no one even mentioned it unless 
the car made at least one complete turn, and 
even that was hardly worth talking about. 

Yes, automobiles have changed in these 
twenty-five years. And reckoned in any way 
that you please—by horsepower, size, weight, 
speed, comfort and convenience, length of life, 
or any other standard—the increase in pur- 
chasing power of the automobile dollar is one 
of the most amazing developments of the most 
amazing era the world has ever seen. 





Beating the Evolution Laws 
(Continued from page 19) 


changed his text to conform with the act: 

In the new book, the chapter “‘The Human 
Organism; Keeping It Fit”’ contains most of 
the indirect evolution teaching. There are 
numerous diagrams showing comparative anat- 
omy. At the top of page 274 are shown “ Ante- 
rior limbs of vertebrates’’—of the frog, part- 
ridge, man, dolphin, and blackfish, with this 
caption: “The limbs of the different classes 
of back-boned animals are so distinct that most 
people never discover that they are all different 
forms of the same organ.” 

But in the old version, there appeared an 
illustration showing the “hind and fore limbs 
(legs and arms) of man, gorilla, and lemur,” 
with the caption, “‘Limbs of Primates” (the 
highest order of mammals). On the opposite 
page was a picture of the skeleton of man 
compared with that of the lemur and the 
gorilla. In the new edition, this picture has 
disappeared and an illustration of the skeleton 
of man only has been substituted. 


UST how difficult it is to “get by”’ the law 

is shown by a compilation of scientific 
books in use in Arkansas normal schools by 
Professor I. P. Daniel, teacher of biology in 
the State Normal School at Conway, Ark. He 
found that of approximately seventy books on 
botany, biology, zoology, and closely related 
subjects in use at his school as texts or refer- 
ence works, about fifty taught evolution of 
man as a fact. Of the remainder, half taught 
evolution as a fact and implied that the theory 
included man, and the other half specified that 
evolution is a theory with varying degrees of 
emphasis as to its probability. 

Tennessee’s antievolution law makes the 
teaching of the theory illegal, but does not 
concern itself with either text or reference 
books. However, what exactly is “teaching”? 
A number of instructors in the state have 
adopted the plan of reading to the students 
any matter they consider objectionable under 
the law, directly from the text, without making 
any comment on what they read. Thus they 
evade the law by not teaching evolution. 

“I am quite sure they are within their legal 
rights when they follow this plan,” Henry 
Colton, a Nashville, (Continued on page 135) 

















Modern 
Aircraft 


By Major 
Victor W. Page 


U. S. Air 
Corps Res. 





This complete and authentic work 
of reference is used as authority and 
manual of instruction by 50 leading 
aviation schools. In plain, simple 
language it tells how to control 
planes of every kind, explains com- 
mercial flying, equipment of airports, 
airways and landing fields, simplifies 
aerodynamics. Describes Lindbergh’s 
Ryan NYP Monoplane, Chamber- 
lin’s Wright-Bellanca Monoplane, 
and Byrd’s 3-Motor Fokker Mono- 
plane. 


855 pages, 400 illustrations, 23 
valuable charts. Price $5.00 


Everybody’s 
Aviation 


Guide 


By Major B SoS 
Victor W. Page | EVERYBODYS 
BN AVIATION 
U. S. Air . *- GUIDE 


Corps Res. | 





ik 


If you want to learn aviation from 
the ground up, then this is the book 
for you. Up-to-the-minute informa- 
tion about every department of flying, 
presented in such an easy way that 
you can’t help but understand right 
from the start. Describes every type 
of flying craft, thoroughly explains 
air-cooled and water-cooled motors. 
Gives complete information neces- 
sary for U. S. Government license. 
600 questions answered. 


247 pages, 140 illustrations 
Price $2.00 ‘ 
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381 Fourth Ave., New York City 
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Beating the Evolution Laws 
(Continued from page 134) 


Tenn., attorney, told me. Mr. Colton was the 
chief counsel for Scopes when the famous case 
was carried to the Tennessee Supreme C ourt. 
“They cannot be teaching in the legal sense,’ 
he added, “‘unless they are commenting and 
explaining.” 


HIS particular method of evasion is, of 

course, out of the question in the state of 
Arkansas, where the “‘use”’ of textbooks con- 
taining the prohibited material on evolution is 
unlawful. It certainly would not take even a 
mediocre district attorney long to convince a 
jury that reading from a textbook was a form 
of using it. 

Another ticklish problem is presented by 
laboratory and museum exhibits in higher in- 
stitutions of learning. For example, in the 
biology department of the University of Ar- 
kansas, at Fayetteville, in a laboratory de- 
voted to exhibits for study in zoology and 
anthropology, there is a row of skeletons of the 
primates. This particular exhibit is the pride 
of the anthropological collection, which is one 
of the best of the universities of the South. 
An erect skeleton of a man stands proudly at 
the head of the group. Next to him, bent 
forward somewhat, is the bony framework of 
what once was a huge gorilla. Third in line 
is the skeleton of a chimpanzee, then of an 
orang-outang, of a baboon, and so on down the 
scale of smaller monkeys. Another interesting 
and unique collection in this university mu- 
seum is a group of skulls, showing the develop- 
ment of man’s cranial capacity and structure 
from dim antiquity to the present. 

“Now, what are we to do with all this?” 
asked one of the University’s instructors in 
science as we stood looking at the exhibits. 
“Do the people of Arkansas want us to throw 
these almost priceless collections away? We 
want to use them in our teaching, but we do 
not want to be arrested for it.” 

“Tl tell you how they can get by,” an 
obliging student of zoology, who had over- 
heard this conversation, remarked to me later. 
“They can point out facts of life and life his- 
tory to us in an unrelated way without saying 
anything about evolution. That will get them 
by the law. Then let us use our own intelli- 
gence!” 

Naturally, the law, both in Arkansas and 
Tennessee, has only the power to forbid the 
teaching of evolution in state-supported insti- 
tutions. On the campus at Vanderbilt Uni- 
versity, a private institution at Nashville, 
Tenn., stands a new and splendidly equipped 
science building, named Buttrick Hall, in 
honor of William Buttrick, long a trustee of 
the university. The building was erected un- 
der the direction of Dr. E. E. Reinke, head 
of the department of biology in Vanderbilt, 
whose name figured prominently in the defense 
briefs of the Scopes case. It was Dr. Reinke 
who declared during the trial: 


“THE theory of evolution is altogether es- 
sential to the teaching of biology and its 
kindred sciences. To deny the teacher of bi- 
ology the use of this most fundamental gen- 
eralization of his science would make his 
teaching as chaotic as an attempt to teach 
astronomy without the law of gravitatian. The 
theory of evolution can in no wise deny the 
existence of a Creator; it is merely an attempt 
to give an accurate explanation or interpreta- 
tion of His procedure.” 

“This building,’ Dr. Reinke told me, “is 
our answer to the antievolution law. Our in- 
stitution is not under state control. We 
openly feature evolution in our science work, 
so that it can be known that scientific investi- 
gation has an unfettered haven here in a state 
where so many science teachers are having to 
evade the law and teach their subjects under 
severe handicaps.” 
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‘The Von Hoffmann Graduate Qualifies” 









Will Give You 
a Thorough— 
Practical Training 


The training which the Von Hoffmann 
student receives is the exact training which 
he must have to qualify for immediate positions 
on the ground or in the air. The cost is low con- 
sidering daily flying, the thoroughness of theoretical 
and ground instruction on latest modern type planes, 
Wright Whirlwind and other standard motors. 


Our Instructors Are Ex-Army Pilots 
Each with Over 3000 Hours of Flying 








Our School Registered, All Instructors and A 
Sioemunen Licensed by U. S. Government, Record 
eronauti a to Be 

autics Branch, Dept. of Commerce ‘ae 
All Airplanes used by us for both Pasian 

‘ ? a u 
instruction and passenger service are | to date 
é shows that 
planes licensed by the U. S. Govern- every Von 
: offmann 
ment and our instructors are U. S. | graduate 
has received 


Licensed Transport Pilots and U. 8. Ja U. s. 

. re ° Govern- 
Licensed Mechanics. Our equipment ment Li- 
is new and of modern design, subject to LES 
daily U. 8S. Government Inspection. (We have a 
resident U. S. Government Inspector on the field 
—think what this means to you.) 














Flying Course 
We teach you by actual 
flying and practica: instruc- 
tion; no long course needed. 
No student bond required. 


Easy Monthly Payments 


It is easy to pay the Von Hoffmann way because small 
monthly payments are extended. Let us show you how you 
can start now and pay later, even after you have finished the 
course of training. 


Von Hoffmann 

Aircraft School 

821 Lambert-St. Louis 
Field 


(Lindbergh’s Own Field) 


Ground Course 









Von Hoffmann 
— "School, 821 
mbert Louis Flying 

ue (indtergns Own Field), St. 


Mo. 
Please mail FREE information at once. 
Start Now PE 6b tit-0. 4: did: th; baicala ba ck aele a hs <0 9 @tsnebiek 
Pe. rere AGB 066 C5 wos elebe cb 4 08 ° 
H 


Free Saxophone 
Book — 
know about Saxo- 
phone. Writefor copy. 


















Build a CLOCK phos 


: 2 Sad : FREE BOOK Shows how YOU Can Make 
F lor Fine Clocks Right at Home 


HOUSANDS of menhave 
built our Clocks, For 
their own use—or to sell 
plans, instructio 
Works all easembled’ pe 
install, as low as $1 .65; others 
with chimes at all prices. You 
make the case, or simply as- 






0 fo 3 ev- 
. Gives full “de. 
|| tails, descrip- 













jue- SAXOPHONE 
Easiest of all wind instruments to play and 
one < the most beautiful, In one hour, you {J 
canlearn the scale. In two weeks Be'sbieto ' 
lar mane, in 90 days you should 






take x ¢ ina Band. The Saxophone is unri- semble knock-down parts. 

ed for entertainment at ome, ay Cash-in on the demand for 

wie Bhi Geod Eazophone Players aro lnbig graftaman-built Mantel Clocks, 

BRR 0a may have 6 days’ free trial Banjo Clocks, Grandfather's 

stl Buescher Saxophone, Trumpet, Cocneee Here’s a hobby that 
mbone or other Inetremnemt, Small amount (f a rele pleasure, in ownershi 


and 
seat at ae or full-time ise TS! 
Write for FREE ‘pecial Blue 


AMERICAN CHIME’ ¢ CLOCK COMPANY 
1691-J Ruffner St. Philadelphia, Pa. 


any Buescher. Mention 

catalog will be mailed ay Tne ent co. 
P iocceher ea 

2843 Buescher Biock Elkhart, Ind. 
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Advertising 


Business Opportunities 


For Men and Women 





GET into Severn, 5 Learn quickly at home. Ex- 
pougate, unnecessary. ew easy plan. No text books 
used. Practical work. Old established school. Send 
name and address for interesting free booklet. Page- 
Davis School of Advertising, Dept. 174-C, 3601 Michi- 
gan, Chicago. 








Advertising Services 





24 WORDS—15i rural weeklies, $6.04. Ad-Meyer, 
4112P Hartford, St. Louis, Mo. 








cAviation 





SIMPLEX Air Model Co., Auburn, Mass. Send 5 
cents for supply booklet. 





“SKYWARD HO!" Wonder book on aviation—32 
ages, 150 illustrations. Shows you complete training 
or flying career, fame, fortune!. Sent free. Write today. 
Parks Air College, 215 Mo. Theatre Bldg., St. Louis, Mo. 





BIGGEST, Best Catalog Model Airplanes, Par 
Supplies; 5¢ postpaid. Ideal Company, 21 West iBth 
Street, New York. 

mo in or own home built sport plane. Circular two 

amps. Chas. Russell, Box 455, Toledo, Ohio. 








MODEL airplanes that ae Kye for all types. 
Complete a |  f accessories. Send 10 cents for 56 page 
catalog. U. Model Aircraft Corp., 397-C Bridge St., 
Brocklyn, N. -2 


MOUNTE ore = 12 with circulars on free 
three foot model 25c postpaid. Aero Shop, 3050 Hurlbut 
Avenue, Detroit, rRiecn 


AIRPLANE machine gun Aldis telescope sights, 26 
inches long, sacrificed at $4.50. Air Transport Co., 
Garcen City, N. Y. 











BUILD a glider. Write for Price List, Comginte plans 
and books of instruction. Kenyon Press, Wauwatosa, 
Wisconsin. 





LOCKHEED-VEGA model sone, compressed air 
record rubber model kits, supplies. Illustrated manuai 
bargain list 10c. Advanced Peru Model. Peru, Indiana. 

2c POSTAGE Stamp brings you complete Model 
Airplane “oe Price List. A.A.C, Model Aircrafters; 
340 Kast 188th Street, New York. 








MODEL. Airplane Supply, 29 North Ave., New 
Rochelle, N. Y. Send for free catalog. 








Bending Machines 


THE Famous Hossfeld ‘“Wrenchless” Universal 
sven Bender is the last word in bending machines. ~~~ 
etel cold or hot into most any conceivable Rapp. > 
cluding per e Bolts and Automobile Spring Eyes. Ben 

to ap or 1% pipe cold. Thousands Sate 

T Shane A. the smallest shops to the 
largest railway systems. Write for circular and prices. 
Hosefeld Mfg. Co., Winona, Minn. 





THIS Advertisement may make you Thousands of 
Dollars, if you'll write immediately for my “Eye- 
" Literature describing Guaranteed Formulas; 
Valuable Trade Processes, Money-Making Information 
how to easily make the World's Best-Selling S alties. 
All lines. Investment Small. Profits immense! Start in 
your Home, Room or Office. Make the Good Money 
you're entitled to. Dr. Liscombe Miller, Chemist, 
Tampa, Florida. 


INVENTION Commercialized. Patented or un- 
patented. Write Adam Fisher Mfg. Co., 183 Enright, 
St. Louis, Mo 


AN OPPORTUNITY for real independence; small 
capital sufficient. Learn a pty trading. Free in- 
formation. Paul Kaye, 11 W. 42 St., New York. 


YOU are Wanted to Resilver Mirrors at Home. Im- 
mense profits plating autoparts, tableware, etc. Write 
for information. Sprinkle, Plater, 94 Marion, Indiana. 

















Cartoonists’ 


DETECTIVES—Work home or travel. Experience 
unnecessary. Particu ars free. Write, George Wagner, 
2190-P Broadway, N. Y. 











Formulas 





SUCCEED With Your Own Products. Make them 
yourself. Formulas, gee ime Trade-Secrets. All lines, 
Catalog, circulars free. CC, Thaxly Co., Washington, 


.C. 


GUARANTEED Formulas: 
Expensive” For Making Largest Selling Speci 
Lines. Play Safe, get my Valuable eceyo-opening” 
Literature before buying common Catalogue Stock 
Formulas. Miller, Manufacturer’s Chemist, Tampa, 
Florida. 

FORMULAS, processes; chemical problems solved. 
Moderate charges. All inquiries answered personally, 
Clore, Industrial Chemist, Crawfordsville, Ind. 


For the Home 





“Exclusive But Not 
alties. All 

















AMATEUR Cartoonists: Sell your cartoons. New 
plan. Smith's Service, PS1194, Wenatchee, Wash. 








Chalk Talks 


LAUGH producing program, $1. og 
Cartoonist Balda, Oshkosh, Wisconsi 





Catalog free. 








Charters 


GRANDFATHER clock works, $5.00. Build your own 
case, instructions free; make good profits selling your 
friends. Clock works with chimes for old or new cases, 
Write for full particulars. Clock Co., Nicetown, Penn, 


Help Wanted 


WOMEN—Men—100 sure ways of making extra 
money. Experience unnecessary. Addressed envelore 
Sane paeenanaes. H. Strand Co., 110 West 14th S*., 

ew York. 














DELAWARE Charters; fees small; free forms. Chas. 
G. Guyer, Wilmington, Delaware. 








Chemicals 


1929 BOOKLET of Chemical Experiments. Illus- 
trated, 15c. General Chemical Company, Box 397, 
Reading, Penna. 











Chemistry 





oe Tn Spectrum Analysis. Direct vision spectro- 
pe $5.00. Scale type, $15.00. Scientific Specialties 
Gon PS04 South West, Madison, Ind. 





Help Wanted—Instruction 


DETECTIVES Earn Big Money. Excellent oppor- 
tunity. Travel. Fascinating work. Experience un- 
speqeenry. Write, George Wagner, 2190-P Broadway, 








FIREMEN, Brakemen, Baggagemen (white or col- 
ored), Sleeping Car, Train Porters (colored), $150—$250 
monthly xperience unnecessary. 838 Railway Bureau, 
East St. Lou 





MEN—Women, 18 Up. U. 8S. Governmont Life Jobs. 
$105.00 to $280.00 month. Steady work. Paid vaca- 
tions. Common education usually sufficient. Valuable 
book with list positions, sample coaching and full par- 
ticulars—Free. Write immediately—Today sure. 
Franklin Institute, Dept. A26, Rochester, N. Y. 














Education and Instruction 





N’T prepare for any Civil Service examination 
without seeing our free catalogue. Columbian Corre- 
spondence College, Washington, D. C. 





USED courses—Standard Correspondence Schools. 
Sold, rented. Guaranteed. Courses bought. Aneslys, 
195 Woodward, Buffalo. 





DOUBLE Entry Bookkeeping 60 hours with 8 Keys; 
guaranteed. (Diplomas.) International Bookkeeping 
Inst.—10, Springfield, Mo. 


Farms and Farm Lands 

















Books and Periodicals 


4TH EDITION Revised and down to date. “Radio 
Theory and Operating,’ by Mary Texanna Loomis. The 
standard radio text and reference book of America. 992 

e3, over 800 illustrations, flexible binding. Price, 

.50, postage paid. For sale 2 hundreds of book- 
dealers throughout America and many foreign countries. 
Or may be purchased direct from the ublishers. Send 
check or money order to Loomis Publishing Company, 
Dept. 22, Washington, D. C. 








Business Opportunities 


GET quick cash sale for your prdperty anywhere. 
Details free. Write Fisher Agency, Hannibal, Missouri. 








For Inventors 





UNPATENTED Ideas Can be Sold. I tell you how 
and help you make the sale. Free particulars (Copy- 
Ae Andy F. Greene, 905 Barrister Building, 





INVENTORS’ Universal Educator—contains 900 
mechanical movements; 50 perpetual motions. Tells 
how to obtain and sell patents. Suggests new ideas. 


D! 
sharks. Special Price, $1.00 postpaid. Albert E. 
ich, 681 Ouray Bldg., Washington, D.C. 








~ LEARN the collection business. Good 1 neome;, — 
results. Interesting booklet, “Skillful Collecting,” 
2 Collector's Association, Science Building, Now: 
ark, Ohio. 


BECOME a Foot Correctionist. A New Profession 
not medical nor chiropody. my the trade you can attend 
to; many are making 0 $10,000 yearly, any os —— 
8 t —— by mail, no further capital needed 

yon or solicit! ting. ogeeses © tephenson 4p aN 
+ 10 Back Bay, Boston, Mass 








USED correspondence school courses sold on re- 

urchase basis. Also rented and exchanged. Money- 
k ee. Catalog free. (Courses ht.) Lee 

Mountain, Pisgah, Alabama. 

SUCCEED With Your Own Make them 


Products. 
self. Formulas, Processes, Trade-Secrets. All lines. 
‘atelog, circulars free. C. Thaxly Co., Washington, 








PATENTS, If you have an invention “ieee you wish to 
patent you can write fully and freely to Munn & Co., for 
advice in regard to the best way of obtaining protection. 
Please send sketches, or a model of your invention and a 
description of the device, explaining its operation. All 
communications are strictly confidential. Our Hand- 
Book on Patents is sent free on This onpene 
our methods, terms, etc., in rade 
Marks, Foreign Patents, etc. American” 
contains Patent Office Notes, int to 
inventors and particulars of 
tions. Munn & Company, 











to 










Francisco, Calif. or hoogo, Th Nuys 
Calif. 





INVENTIONS Commercialized. Fatentes or un- 
og _— Adam Fisher Mfg. Co., 183 Enright, 





Inventions 





INVENTORS: Protect your invention without pat- 
ent. Complete instructions only $1.00. Inventors’ 
Service Co., Dept. D, St. Louis, Mo. 








Inventions Wanted 





INVENTIONS Wanted—Patente:l, unpatented. 
If you have an idea for sale write Ha wtley, Box 928, 
Bangor, Maine. 


INVENTIONS Commercialized. Patented or un- 
patented. Write Adam Fisher Mfg. Co., 183 Enright, 
St. Louis, Mo. i 











Laboratory and Chemical Services 





YOUR chemical problem solved and formula or 
gecoene, Den rnished for $5.00. Write me. W. Stedman 
ichards, Industrial Chemist, Box 2402, Bostcn, Mass. 








Lumber 


PLYWOOD —5 cents per foot and up. Ps rtic lars on 
application. MenSon 3502 South 54th Streat. Tacoma, 
Washington. 











Miscellaneous 





BURNED-OUT Electric Lamps Repaired one cent 
I Teach you. West Coast Lamp Co., 344 30th Street, 
San Fr&ncisco, Calif. 


Models and Model Supplies 


SPECIAL Machinery or parts, Dies, Tools, Metal 
Specialties, Model special gears, stock gears and Model 
Supplies. Send 5c for Catalogue. The Pierce Model 
Works, Tinley Park, Ill. 














SHIP Model Fittings: Catalog Dime. A. J. Fisher, 
1002 Etowah Ave., Royal Oak, Mich. 


A SHIP model for $4.98. Build the historic Santa 
Maria, LaPinta or the Mayflower. We send you C.O.D. 
the parts cut to fit, ready to assemble for $4.98, plus a 
few cents postage. No tools needed except a small ham- 
mer. Parts J — of Constitution sent C.O.D. for 
$6.98, plus Write for illustrated catalogue. 
Miniature Ship “Models, Inc., PP5, 3216 Baring Street, 
Philadelphia, Pa. 
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Moving Pictures 





“BE A Movie Exhibitor’’—Big Opportunity. Only 
Moderate Capital Required—Complete Equipment at 
Remarkably Low Prices. Write. Atlas Moving Picture 
Co., 624 So. Michigan Ave., Chicago, Ill. 





—_——— 





Music and Musical Instruments 


SAXOPHONISTS + Clarinetists — Cornetists — 
Srombonists—get ‘‘Free Pointers.” Virtuoso Music 
School, 36, Buffalo, N. Y. 

















Patent cAttorneys 





PATENTS—Time counts in applying, for patents. 
Don’t risk delay in protecting your ideas. Send sketch or 
model for instructions or write for FREE book, “How to 
Obtain a Patent” and ‘Record of Invention” form. No 
charge for information on how to proceed. Communica- 
tions strictly confidential. Prompt, careful, efficient 
service. Clarence A. O'Brien, Registered Patent Attorney, 
Security Bank Building (directly across street from 
Patent Office), Washington, D. C. (See page 151.) 





PATENTS. Booklet free. Highest references. Best 
results. Promptness assured. Watson E. Coleman, 
Patent Lawyer, 724 9th Street, Washington, D. C. 





UNPATENTED Ideas Can Be Sold. I tell you how 
and help you make the sale. Free particulars (Copy- 
righted). Write W. T. Greene, 911 Barrister Building, 

ashington, D. C. 





LANCASTER AND ALLWINE, 232 Ouray Building, 
Washington, D. C. “Originators of the Form Evidence 
of Conception.” Before disclosing your invention to 
anyone send for blank form to be signed and witnessed. 
Form and patent information bulletin free. 





MONROE E. MILLER, Ouray Bldg., Washington, D. 
C., Patent Lawyer, Mechanical, Electrical Expert. Book- 
let and Priority Record blank gratis. 





“INVENTOR’S GUIDE,” valuable information, free: 
Frank Ledermann, Registered Attorney-Engineer, 1714 
Woolworth Building, New Yor<. 





INVENTOR’S Adviser with mechanical movements 
sent free. Labiner, 3 Parkrow, New York. 





PATENTS procured at reasonable rates with time 
to pay. Sales negotiated. Staff of registered attorneys 
ood exaineere. Write for particulars. Inventors Serv- 
fee Bureau, Dept. A, Union Trust Building, Washing- 
ton, D.C. 





PATENTS Procured; Trade Marks Registered— 
Preliminary advice furnished without charge. Booklet 
and form for disclosing idea free. Irving L. McCathran, 
705 International Building, Washington, D. C. 





PATENTS—Write for FREE Instructions. Send 
Drawing or Model for Examination. Carl Miller, Regis- 
tered Patent Attorney (former Patent Office examiner), 
257 McGill Building, Washington, D. C. 





INVENTIONS patented; inventions developed; cor- 
respondence invited; confidential device; trademarks 
registered; copyrights. Edward Gottlieb, Patent 
Attorney—Engineer, 5 Beekman Street, New York. 





PATENTS. As one of the oldest patent firms in 
America we give inventors, at lowest consistent charge, 
a service noted for results, evidenced by many well- 
known Patents of extraordinary value. Book, Patent- 
Sense, free. Lacey & Lacey, 648 F. St., Washington 
D. C. Estab. 1869. 








Patents for Sale 


INVENTIONS Commercialized. Patented or unpat- 
qnees. = Adam Fisher Mfg. Co., 183 Enright, St. 
8, Mo. 











Photography Instructions 





MAKE money in Photography. Learn quickly at 
home. Spare or full time. New Plan. Nothing like it. 
Experience unnecessary. American School of Photog- 
raphy, Dept. 1743, 3601 Michigan Avenue, Chicago. 





HAVE you a camera? Write for free sample of our big 
magazine, showing how to make better pictures and earn 
money. American Photography, 117 Camera House, 
Boston, 17, Massachusetts. 








Photoplays Wanted 


$1250 FOR original photoplay story. Our sales 
department sold unknown author's first story for above 
amount. We revise, copyright and market stories for 
both silent and talking pictures. Located in the heart 
of motion picture industry. We know the demand. 
Established 1917. Free booklet. Universal Scenario 
Company, 214 Western & Santa Monica Bldg., Holly- 
wood, California. 











Printing and Engraving 





1000 BUSINESS Cards $2.75 Postpaid. Samples 
Free. John Miller, Montgomery Ave., Narberth, Pa. 








Printing Outfits and Supplies 








PRINT your own cards, stationery, circulars, ad- 
an ete. Junior Press $5.90; job presses, $11, 
rotary $149. Print for others; big profit. Easy rules 
furnished. Write for catalog presses, type, paper, etc. 
Kelsey Company, Q-3, Meriden, Conn. 




































































DRAWING OFFERS 
PLEASURE WITH PROFIT 


W HAT would you give to be this artist—earning a big 
income—enjoying studio life? He has learned the secret 
of forming simple lines into finished illustrations. 

It was only a short time ago that this young artist filled out a 
coupon like the one below and mailed it to the Federal School 
of Illustrating. Now he is not only trained in modern art on 
which magazines are spending millions every year, but he has 
also had thorough instruction in all branches of illustration. 
Careful training by Federal Instructors has taught him to turn 
simple lines into dollars. 

More than fifty famous artists—making big incomes them- 
selves—have contributed to the Federal Course in Illustrating. 
These successful men and women give you the benefit of their 
long experience in Illustrating, Cartooning, Lettering, Poster 
Designing and Window Card Illustrating. Careful training 
through the Federal Course teaches you to turn simple lines 
into dollars. 

Why drudge at routine work? Opportunities for artists 
have never been better. Drawing is easy to learn the Federal 
Home Study way. Earn while you learn, if you wish. Many 
students find a market for their work after a comparatively 
short time of study. 


Test Your Drawing Talent 


If you like to draw, train your talent. Open the way 
to success and a fine income. Write your name, age and 
address on the coupon and get our Free Book, “A Road 
to Bigger Things,” illustrated below. With it, you will 
receive our Free Vocational Art Test to find out your 
ability. Hundreds of successful artists got their start by 
sending for these. This is your opportunity—grasp it. 


Mail The Coupon Now 


FEDERAL SCHOOL of 
ILLUSTRATING 


9149 Federal Schools Bldg. 
Minneapolis, Minnesota 











FEDERAL 
SCHOOL of 
ILLUSTRATING 
9149 Federal Schools Bldg. 
Minneapolis, Mina. 
d me free book “A ROAD TO 
BIGGER THINGS” and Standard Are Test. 
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ARE YOUR 
OPPORTUNITIES 
SLIPPING BY? 


HE years roll by faster and faster seem- 
| ingly. More and more frequently come 
those moments when we regret the op- 
portunities we allowed to slip by. When we 
realize that we have made little or no prog- 
ress; that we have acquired no new mental 
equipment, and no increased capacity for 
business or social life. 

You must do something if you expect to 

accomplish anything worthwhile. But you 
will need perseverance and study. 

Columbia University, as one of the world’s 
leading educational institutions, urges you 
to use part of your time in study. Not solely 
for the attainment of greater efficiency in 
business, but for a fuller social life, and for 
the real joy of having a more intelligent point 
of view. Whatever your objectives may be, 
and wherever you live, splendid studies that 
lead to these fa sb san are available through 
Columbia Home Study Department. The 
range of subjects is wide. 


COLUMBIA UNIVERSITY 


Offers Home Study Courses of 
University Grade in the 
Following Subjects: 


Accounting English Literature 
Algebra Essay Writing 
American Euro n History 

Government Fire Insurance 
American History French 


American Literature Geometry 
Applied Grammar German 


Astronomy Government 

Banking Grammar 

Biblical Literature Greek 

Biology Harmony 

Botany History 

Boy Scouting Italian 

Business Juvenile Story 
Administration Writing 

Business English Latin 

Business Law Literature 

Business Magazine Article 
Mathematics Writing 

Business Marketing 
ee Mathematics 

Chem Personnel 

Child Pesenatoay ee 

Classics Philosoph 

Composition Photop 4 
Dramatic Composition 
English Physics 


Various Languages Psychology 
Lyric Poetry oapemetcey in 
Beating Novel 





Draftin Public Speaking 
Dram: Religion 
Drawing — Painting Secretarial Studies 
Econom Short Story Writing 
Economie - ee pease 

phy Sociology 
Engle gliek Spanish, etc., etc. 





IN this country we are in the midst of an 
adult education movement. University 
home study courses are one of the important 
factors in this progressive movement, for 
they offer — guidance under educators 
qualified to direct. 

Our courses have been prepared by our in- 
structors to meet the special requirements 
of study at home. While all basic material 
essential to the full understanding of each 
subject is fully covered, sufficient elasticity 
is allowed to permit adaptation to the indi- 
vidual needs of the student. Everyone who 
enrolls for a Columbia course is personally 
taught bya member of the University teach- 
ing staff. Special arrangements can be made 
for group study. 

The University will send on request full in- 
formation about these home study courses. 
A coupon is printed below for your conven- 
ience. If you care to write a letter briefly 
outlining your educational interests our in- 
structors may be able to offer helpful sug- 
gestions. Mention subjects which are of in- 
terest to you, even if they are not listed here, 
as additions to the courses offered are made 
from time to time. 


HIGH SCHOOL AND COLLEGE 
PREPARATORY COURSES 


OLUMBIA University Home Study Depart- 
ment has prepared courses covering the 
uivalent of four years of High School study. 
s complete High School or College Prepara- 
a ge available to those who can not. 
undertake class room work. We shall be glad to 
send you our special bulletin upon request. 
eases aaa eas cs le 
COLUMBIA UNIVERSITY, University Ex- 
tension—Home Study Department, New York, 
send me full information about 
Columbia University Home ee Cc ourses. I 
am interested in the following su 


‘op. ‘set. 9-29 
DT Lea SCCKCOCEEC CU Reece éoscecseeonedes 
i, cr éeay ese ncees ce ¥ 6s 6 40 
0 PGs cceees Occupation 























MONEY MAKING OPPORTUNITIES SECTION 


Salesmen and cAgents Wanted 





AGENTS —Clever inve:tion! patepees makes every 
pee a fountain pen. Fast vilice seller, big protit, demand 
nereasing everywhere. [Exclusive territory offered. 
Sample free. H. Marui Company,Tribune Bldg., New York. 





AGENTS. $60—$209 a week. Genuine gold letters 
for store windows easily applied. Free samples. Liberal 
offer to — agents. Metallic Letter Co., 434-A. N. 
Clark, Chicago. 


A BUSINESS of your own—Making Sparkling Glass 
Name and Number Piates, Checkerboards, Signs. Big 
Book and Sample free. E. Palmer, 513, Wooster, Ohio. 








AL ivOnnts pasdemed | poate ommes Ike hot cakes. 
Agents coining money. me pre fits. Catalog free. 
ission Tne. R 2328 W. Pico, Los Angeles, Calif. 





SUCCEED With Your Own Products. Make them 
yourself. Formulas, Processes, Trade-Secrets. All lines. 
Catalog, circulars free. C. Thaxly Co., Washington, 





BIG money and fast sales. Every omens Saye old 
initials for his auto. You charge $1.50; > $1.35. 
Ten orders daily easy. Write for particulars a free 
samples. American Monogram Co., Dept. 47, East 
Orange, New Jersey. 








$50.00 WEEKLY easy, applying co gold Initials on Auto- 
mobiles. No experience n — ot $1. 50 
job. Free Samples. sRaleo "i iaatee 1041 Wash- 
ington, Boston, Mass. 





$12.00 DAILY Showing New Linen-Like Tablecloth. 
Wash like oilcloth. No laundering. Sample free. 
Bestever, 646 Irving Park Station, Chicago. 





LOID-LAC Amazing New Auto Refinishing Discovery. 
Not a Paint, Polish, Cleaner or Wax. Kestores Colors 
and Finish to Old Cars in thirty minutes! Greatest 
Automotive Development in years. Make it yourself 
with my simple, Guaranteed Formula. Today's Fastest 
Money-maker. Write or wire for detailed exclusive offer. 

50,000.00 Business for $50. Grasp today's opportunity 
today! Loid Miller, Industrial Chemist, Tampa, Florida. 





JUST Out—New Patented Apron. No strings or 
straps—$20.00 a day every day: over 100% profit; com- 
missions daily. Write for free offer. Sta-Put Co., Dept. 

09, St. Louis, Mo. 





GET our Free Sample Case—Toilet Articles, Flavor- 
ings and Specialties. Wonderfully profitable. LaDerma 
Co., Dept. F, St. Louis, Mo. 





AGENTS: Bea thousand miles ahead of competition. 
Patented product Housewives want. Commission in 
advance if wanted. Vice-President, Box 929, New 
Orleans, Louisiana. 





MR. ADVERTISER: Ask today for & copy of the 
“Quick-Action Advertising Rate Folder.”’ It contains 
some really important facts which bs Drove interesting 
and valuable to you. It also tells “‘How You Can Use 
Popular Science Monthly Profitably.’’ You'd like to 
know, wouldn't you? Address your inquiry to: Man- 
ager, Classified Advertising, Popular Science Monthly, 
250 Fourth Avenue, New York. 
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$5 uonmamuncs a 


Haven't you often wished that you could 
draw cartoons, illustrate some idea, 
sketch some pretty face, etc. You can do 
all of these things. One of America’s 
most famous Cartoonists and Illus- 
trators has developed a _. simple 
system for success in all branches of 
Commercial Art. This system, has 
revolutionized the entire theory “of 
drawing. It means that drawing 
can be as easy for you as 
writing—much simpler than 

learning shorthand, bookkeeping or type- 
writing. We are now placing this original 
system for learning Drawing, Art and 
Cartooning, consisting of 34 lessons with 
over 500 illustrations, within reach of 
every one. If you will devote a few hours 
each week to the Course WE ABSO- 
LUTELY GUARANTEE that you will 
learn to draw and draw well before you 
have half finished the Course. If we fail 
to make this claim good, we will refund 
every cent paid us. By eliminating a 
large office force for answering corre- 
spondence, expensive catalogs, etc., we are 
enabled to make a price of $2.98, 
the cheapest price ever known for 
a high-grade, home study course 

Many have sent us letters similar to that of Rob’t P. 
Davis of Detroit, who wrote: ‘I can’t see how you ask so 
little, when others with inferior Courses get from $20 to 
$60 for theirs. It is more than I expected.’ Learn to 
draw. It is a big asset, no matter what field you are in. 


Send No Money 
drawing outfit, consisting 


Just order . —— and 
al n 92. 98 of gag pencils, —4 
pi Len rf e, .. payment paper, tham 
in full for the entire Course and tacks Sete. 7” enabling a 
to ro to work without any 
additional cost. 

























If you order the Cour 
at once, we will include a a 


REFUND MONEY. Ad- 


res 
LEDERER SCHOOL OF DRAWING, Dept. 848-H, Chattanooga, Tenn. 
Orders from outside the U. S. A. are payable $3.28 cash with order. 


EarnMoreMoney 
as Traffic Manager 


Are you anxious to earn real money—$3,000, $5,000, 
$7,500, $10,000 a oun and even better? Then become 
an efficient Traffi anager, Learn in your spare 
time todo po ay accurately and scientifically what 
the untrained ic man can doonly slowly and with 
many blunders—learn the whys and wherefores of 
routes, classifications, rates, procedure before the 
1.C.C., these and many another accomplishment that 
marks the difference between the plugger and the 
specialist, Find out today about LaSalle home-study train- 
ing in Traffic Management—how it won for Walter Baker 
the chairmanship of the traffic group of the Retail Trade 

of Boston; how it enabled John R. Meeks, of Sheffield, 
Ala., to increase his income more than 600 per ‘cent; how it 
helped Samuel Moss, Jr., bill clerk at $55 a month, to organ- 
ize an independent traffic bureau yielding him better than 
$10 ,000 a year. Low cost; easy terms. Send for 64-p: 
book, ‘‘Opportunities .n Traffic Management,”’ It’s FREE. 


LaSalle Extension University, Dept.983-T Chicago 

















$50 WEEKLY. Men wanted to demonstrate and 
take 10 orders daily direct from motorists. Amazing 
Magnetic ———_ Light. Sticks anywhere! More 
orders, bigger pay. Write for demonstrator and par- 
ticulars. Magno, Beacon Bldg., Dept. 46C, Boston, Mass. 





GOLD Leaf Window Letters and Script Signs. No 
experience; 500% profit; samples free. Consolidated, 
69-Y, West Van Buren, Chicago. 





MAKE your own products. Employ agents yourself. 
Toilet articles, soap, extracts. We furnish everything. 
Valuable book Free. National Scientific Laboratories, 
1970 W. Broad, Richmond, Va. 





PUNCHBOARD Salesmen make _ $200.00 weekly 
selling punchboards and vending machines. Big repeat 
commissions. Beautiful 3-color catalog free. Best season 
now. Write today. Old reliable company, established 
20 years. Lincoln Sales, 116 S. Wells, Chicago, Dept. G, 

> 





NEW Iinvention—Sells every business. Four $15 sales 
BAT $288 weekly. Adjustment Service, Dept. M-3, 
Mo 





BIG Pay Daily, selling shirts of all kinds, Lumber- 
jackets, Underwear, Hosiery, Sweaters, Playsuits, Over- 
alls, Pants, Raincoats, Leather coats! Outfit Free! Ex- 

rience unnecessary. Nimrod Co., Dept. 25, 4922-28 

incoln Ave., Chicago. 





BIG Ohio Corporation wants county manager. Op- 
portunity $50 to $75 weekly. Earnings start imme- 
diately. Good for $5,000 yearly. We furnish everything, 
deliver and collect. ‘Capital or e) ae unnecessary. 
Fyr-Fyter Co., 1906 Fyr-Fyter Bl Dayton, Ohio. 





SALESMEN calling on power users to sell belting as a 
side line; auto’traveled territory preferred. Teuscher 
Pulley & Belting Co., 801 N. 2nd St., St. Louis, Mo. 





BIGGEST Money Maker Tailoring Line pays $4.00 to 
$7.00 order. Cash Bonuses, Freesuits to producers, 
All wool Serges, Cassimeres, Top Coats. Quality Wor- 
steds , Heavy Weight Overcoats. Giant outfit. 14 yd 
samples gre. Dept. PS9, Olympic, 5th Ave, at loth 8 oe: 

ew Yor 





SALESMEN, District Managers and Distributors. 
$500 to $1000 a month profits with amazing lighter 

ncil. Combines handy pencil with sure-fire cigar 
ighter. Light, handy, guaranteed. Sells for only $1.00 
retail. If you have a crew, you can “‘clean up"’ with this 
big seller. Also sell to merchants; counter display card 
of 12 Pencilites furnished. Great advertising novelty for 
manufacturers, etc. Names and trade slogans im- 
printed. Write at once for big money-making proposi- 
tion. The Lyco Co., 700-708 E. 40th St., Dept. D-9, 
Chicago. 









[REL AVIATION 
te pony cap gual 












Learn at Home 

Find out all about the sudden demand for 

daring young men in Aviation, and how you 

can now secure the basic fundamentals of Avia- 

tion, at home in s time. Send at once for 

this startling FREE book, 

[| the Airplane Industry. No obligation. 

f AMERICAN SCHOOL OF AVIATION 
3601 Michigan Ave., Dept. 1376, Chicago, Ill. 


nities in 








Course for men of ambi- 

Electrical tio: (2:4 limited ‘time. 

Over 5000 men trained. 

Condensed course in gi neoretical and Practical Elec- 

trical as 

ngineering sv: 

ly related 

subjects of Mathematics and Mechanical Drawing. 

Students construct motors, install wiring, test elec- 

trical machinery. Course designed to be completed 
one college year. 


BLISS 
ELECTRICAL SCHOOL 
Prepare for your profession in the 
most interesting city in the world. 


Catalog on request. 
109 Takoma Ave., Washington, D.C. 














BARN A a 


FECHAS ICN iy 


le in few months to make plates, crowns, bridges, 

etc., for dentists. No p Lae mel ~ * or ne — in 
ia. 

Chicago, Detroit it, Jeveland, , Bost ton, iladelp’ 


McCarrie School of Mechanical Dentistry 
1338 S. Michigan 
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Salesmen and cAgents Wanted 


AMAZING screw-holding screw driver! Factories, 
garages, workers buy on sight! Profit 75c each. Ex- 
clusive territory. Free trial offer. Jiffy, 1146 Winthrop 


Blidg., Boston. 








YOU can make Big Money daily, selling Public Serv- 
ice Ties and Shirts Styled on Fifth Avenue. Largest 
assortment in the field. Splendid values, liberal com- 
missions. Finest complete sales Outfit Free. Write 
Today, Public Service Mills, 4939CG, Hudson Boule- 
vard, North Bergen, New Jersey. 





WANTED—Live foreman or mechanic or clerk in 
every factory in the United States to act as subscrip- 
tion representative for the most popular magazine in 
the world. Address Manager of Representatives, 
Popular Science Monthly, 250 Fourth Ave., New York. 





MAKE steady money. Amazing one-year guarantee 
sells Rosecliff Shirts fast. 24 hour shipments No 
substitutions. Big advance commissions. Your own 
shirts free. Get free outfit including ties. Dept. PS9, 
Rosecliff Shirts, 1237 Broadway, New York. 





1F YOU want to make $15 profit a day and get a new 
Ford Tudor Sedan free of cost, send me your name im- 
mediately. No experience necessary. Particulars free. 
Albert Mills, 3783 Monmouth, Cincinnati, Ohio. 





SELL personal Christmas Cards, names embossed in 
gold. $1 dozen up. 50% commission. Samples free. 
Also Box Assortments. Dunbar Corp., New Brunswick, 





$10 DAILY silvering mirrors, plating and refinishing 
lamps, reflectors, autos, beds, chandeliers by new 
method. Outfits furnished. Write Gunmetal Co., Ave. 
F., Decatur, Illinois. 





43 MILES on 1 gallon of gas—Wonderful new Vapor 
Humidifier and Gas Saver. All autos. 1 sent to in- 
troduce. Critchlow, A3-120, Wheaton, III. 


CARTER Window Washer. Cleans, dries, polishes— 
one operation. 10 sales daily nets you $420.00 monthly. 
Good territories open. Write today. Carter Products 
Corp., 982% Front Street, Cleveland, Ohio. 











Song Writers 





SONGWRITERS: Substantial Advance Royalties are 
paid on publisher's acceptance. Write for Free Booklet 
on developing ideas for song words or music required by 
7 Pict ures. Newcomer Associates, 1674 Broad- 
way, N. Y. 





SONG Poem Writers—‘Real” proposition. Hibbeler, 
D10, 2104 N. Keystone, Chicago. 





SONGWRITERS: Submit Your Song Poem or 
Complete Song! Will return it immediately if not 
accepted! Chester Escher, Music Publisher, 125 W. 
45th St., New York City. 








Stamps and Coins 


STAMPS, 100. All different, 3 cents. Lists free. 
P. S. Quaker Stamp Co., Toledo, Ohio. 


20 VARIETIES unused free. Postage 2c. 
Miami Stamp Co., ‘Toledo, O. 


STAMPS, 105 China, etc., 2c. Album (500 illustra- 
tions) 3c. Bullard, Station BB, Boston. 


RARE United States and foreign coins, war medals 
and decorations. German bill and catalogue, 10c. 
Alexis Mengelle, Colorado Springs, Colorado. 


CALIFORNIA gold, quarter size; 27c, $14 size; 53c. 
White ft and Catalogue, 10c. Norman Shultz, Salt 
e, Utah. 


OLD Coins, large Fall selling catalog of coins for sale 
free to collectors only. Catalog quoting prices paid for 
coins, ten cents. William Hesslein, 101B Tremont St., 
Boston, Mass. 
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IMPORTANT to advertisers! Are you deriving profit 
from your advertising? Write today for a copy of the 
“Quick-Action Advertising Rate Folder’ showing ‘How 
You Can Use Popular Science Monthly Profitably.” 
Address your inquiry to: Manager, Classified Advertis- 
ing. Popular Science Monthly, 250 Fourth Ave., New 

York. 





150 GOOD Mixed Foreign stamps, 3c. Stanton (144), 
Niantic, Conn. 





300—300—300. ALL different stamps (cat. over 
$6.00); 300 hinzes; 5 approval sheets; duplicate stamp 
album; perforation gauge; millimeter scale and ruler to 
approval applicants only for 20c. Edgewood Stamp Co., 
Dept. S, Millford, Conn. 








Stories Wanted 


BIG demand for Photoplay, Talking Picture and 
Magazine Stories. We revise, develop and copyright. 
Sell on commission. Established 1917. Booklet free. 
Universal Scenario Company, 414 Western & Santa 
Monica Building, Hollywood, California. 











Telegraphy 





TELEGRAPHY—Both Morse and Wireless—taught 
thoroughly, quickly. Big salaries. Wonderful opportu- 
nities. Expenses low: chance to earn part. School 
established fifty years. Catalog free. Dodge's Institute, 
Hart Ave., Valparaiso, Ind. 








Typewriters and Supplies 


TYPEWRITERS—Factory Rebuilt Royals, Reming- 
tons, Underwoods. New Royal, Remington and Corona 
Portables. New “Excellograph” Rotary Stencil Duplica- 
tor $37.50. Terms. Catalogue Free. Pittsburgh Type- 
writer Supply, Department 543, Pittsburgh, Pa. 
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REE PrRooF You 


CAN MAKE Bié Monry 






Why tinue 


to struggle for 
years on a mea- 
ger salary? Why 
put off the suc- 
cess that can so 
easily be yours 
when in only 9 
months, you—like hundreds of other men 
—can be headed straight for a bright finan- 
cial future? Radio pays big—salaries from 
$2,000 to $25,000 a year are common. 


Astounding World-Wide Opportunities 


A glorious future awaits you in this huge 
industry. Millions of sets need servicing, 
thousands of ships fequire radio opera- 
tors... manufacturers and broadcasting 
stations throughout the land are eagerly 
seeking trained men...and now, nation- 
wide radio telegraph service, telephony, 
television, photoradiograms open up thou- 
sands of new and amazing opportunities. 


Magnificent Laboratory Outfit Makes It 
Easy To Learn At Home 


By means of this marvelous, simplified 
home training course, sponsored by the 
Radio Corporation of America... you 
can now prepare for success in every phase 
of Radio. The remarkable outlay of ap- 
paratus given to you with this course... 
enables you to learn by actual practice how 
to solve every problem in radio work. 
That’s why you, too, upon graduation can 
have the confidence and ability to com- 
mand big money. 


Only Training Course Backed by Radio 
Corporation of America 
Graduates of this school are always posted 
in newest developments in Radio. That’s 
why they are always in big demand. The 
progress of Radio is measured by the ac- 
complishments of the Radio Corporation 
of America. This gigantic organization... 

sponsors every lesson in the course. 


Money Back If Not Satisfied 


This marvelous home-laboratory training 
practically insures your success by pre- 
paring you icon in every phase of 
Radio manufacturing, servicing, broad- 
casting, photoradiograms, television and 
airplane radio equipment. As a student 
you will receive an agreement signed by 
the president of this school assuring you 
of complete satisfaction upon completion 
of your training—or your money will be 
instantly refunded. 


FREES 2 gepistotennsacs 











written by one of 
. America’s well- 
: known radio 
experts. 





rag INSTITUTE OF AMERICA 
Dept. P. 5. 
326 Broadway, New York, N. Y. 


Gentlemen: Please send me your FREE 50-page book 
which illustrates the brilliant opportunities in Radio and 
describes your laboratory-method of guaranteed instruction at home, x 
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RADIO INSTITUTE OF AMERICA’ 








Radio Operator $90—$200 per month with allexpenses paid. Broadcast Operator $1,800—$4,800 
a year. Radio Repair Mechanic $1,800—$4,000 a year. Radio Inspector $2,000—$4,500 a year. 
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help yeu. Just mark and mail this coupon. 
—_— 


a copy of your 48-page 
and tell me 
subject, before which I have marked an 


Business Management Business Correspondence 
Industrial Management Show Card and Sign 
Personnel Management Lettering 
Traffic Management Stenography and Typing 
Accounting and C. P. English 
Coaching Civil Service 

Cost Accounting Railway —_ Clerk 
Bookkeeping Mail Carri 
Secretarial Work Grade School Subjects 
Spanish [© French High School Subjects 
Salesmanship Illustrating () Cartooning 
Advertising Lumber Dealer 

Name..... 

Street 

ER nctncscsnsestasesesceceesescesennasessecsceee 

TI cits nesuketliipaticscheinzinsneninonapesou State 

aaa aaah east cednasusessibenintibecnscetetenm 


Internat‘onal 
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“There’s One Man 
We're Going to Keep” 


“Ep Wrison, there, is one of the most ambitious men 
in the plant. I notice that he never fools away his 


spare time. He studies his International Correspon- 
dence ‘Schools course every chance he gets. 

“Tt’s been the making of him, too. He hasn’t been 
here nearly so long as Tom Downey, who was laid off 
rane but he knows ten times as much about this 

usiness. 

“T’m going to give him Tom’s job at a raise in 
salary. He’s the kind of man we want around here.” 


How do you stand in your shop or office? Are you an Ed 
Wilson or a Tom Downey? Are you going up? Or down? 

No matter where you live, the International Corre- 
spondence Schools will come to you. No matter what your 
handicaps or how small your means, we have a plan to 
meet your circumstances. No matter how limited your 
previous education, the simply-written, wonderfully-illus- 
trated LC. S. textbooks make it easy to learn. 

This is all we ask: Without cost, without obligating 
yourself in any way, put it up to us to prove how we can 


dll callintltlierenellineneeentlneeeetetnaditeedllitmeentetendienelliennnd indienne 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University’ 
Box 7640 -F, Scranton, Penna. 
Without cost or obligation = 4 part, please Pe. me 
‘Who Wins and 


how I can Ae y he the tion, or hn ~™ 
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BUSINESS TRAINING COURSES 


Mechanical Draftsman 
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Imaker 
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If wou reside in Canada, send this coupon to 
Correspondence Schools Canadian, Limited, 
Montreal, C 










» The big jobs in Aviation always go to the 
College-trained Aeronautical Engineer. Get 
ready now to wing BIS Mi place in the world’s 
fastest growing MONEY industry. 


NOW! 2), Year College B. S. Course 
zat thee 108 interesting weeks Tri-State Col- 
me of four years of the usual 


echnical Colleg 
frills and specializing in 
agery. science, field work, Mathematics. 
* of Science degree authorized by the State of 
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Men in the Public Eye 


(Continued from page 54) 


He soon found that other astronomers had 
worked out the same theory. But then an 
entirely original idea came to him—that the 
movements of comets were governed by the 
same principle as that of the moon. The 
heaviest part of the comet must stay nearest 
the sun as it goes around it. And, since the 
head is much heavier than the tail, the center 
of gravity must naturally lie in the head. 

Some weeks later, while in Paris, a friend of 
Powell’s took him to see Flammarion. The 
conversation again drifted to comets and the 
veteran scientist, unaware that his guest knew 
any thing of astronomy, explained their peculiar 
motions in simple terms. 

“What is your theory of the action of the 
comets’ tails?” asked Powell. 

Flammarion gave the familiar explanation. 
Then Powell offered his new. theory. The old 
astronomer was amazed and delighted. 

“You are right!” he exclaimed. “Will you 
write down what you have just said to me? 
I shall present it to the Societé Astronomique 
de France. It is one of the most startling dis- 


”? 


coveries of the day! 


ND that is how an American musician 
came to be elected a member of a famous 
French organization of scientists. 

Powell, who was born in Richmond, Va., in 
1882, was graduated from the University of 
Virginia. He studied music first with his sister 
and later with Leschetizky, the great Austrian 
pianist, and with Nawratil, the Viennese com- 
poser. He has played in concert with con- 
siderable success in the United States and in 
the principal music centers of Europe. 


Little Giant of Aviation 


[NCSSORLE though it may seem, psy- 
choanalysis was responsible for the fact 
that Giuseppe Mario Bellanca, the distin- 
guished designer 6f airplanes, embraced 
aviation as a career. 

About twenty years ago, when Bellanca was 
graduated with honors from the Royal Insti- 
tute at Milan, there probably wasn’t a more 
melancholy youth in all Italy. He was sick at 
heart and in body. Much reading of the works 
of pessimistic philosophers had soured his out- 
look on life. Besides, he was suffering from a 
strange temporary twist of his mentality. He 
could, at will, produce excruciating pains in 
any part of his anatomy, and because of the 
depression of his spirit, he was constantly 
tempted to indulge in this curious form of self- 


torture. 
Af? ER consulting specialists who failed 
to give him relief, Bellanca visited one of 
the early followers of the Viennese school of 
psychologists who endeavor to cure various 
ills by probing into the patient’s subconscious 
mind and there exposing the inhibitions and 
repressions that may cause psychic or physical 
disorders. The psychoanalyst, in a searching 
examination, learned that Bellanca, when a 
small boy in the town of Sciacca, Sicily, where 
he was born in 1886, had been passionately 
fond of flying kites and of scaling flat frag- 
ments of stone against and with the winds. He 
found that the news of the Wright brothers’ 
flight in the first airplane in 1903 and of Léon 
Delagrange’s record-breaking flight in France 
a few years later had made indelible impressions 
on the lad’s mind. Finally, he discovered that 
Bellanca, before going to Milan, had actually 
built an airplane of his own design, but had 
crashed and wrecked the machine in his initial 
attempt to take it off the ground. 


“I see,”” said the “7 y after listening to 
the story. “And what do you mean to do 
now?” 


engineering at 


**Well, I studied efficienc oy ne r 
anca, “‘an 


the Royal Institute,”’ repli 





it was my plan to follow that profession.” 

The doctor advised him to do nothing of the 
kind. He diagnosed his ailment as the result 
of a repressed desire to fly. And as the only 
effective remedy he prescribed—flying! Bel. 
lanca promised to heed his counsel. 

The young Sicilian, with his family, came 
to this country in 1911. They settled in Brook- 
lyn, N. Y., and Giuseppe, remembering the 
doctor’s advice, spent most of his waking 
hours at the flying fields on Long Island. Mean- 
while, he built a plane in the cellar at home 
with the aid of his father, who did much of the 
woodwork, and of his mother, who sewed the 
wing fabric. The model was a parasol 
monoplane, built along new lines designed 
to eliminate as much structural resistance as 
possible, and equipped with an air-cooled 
motor. 


[ESSE laughter and gloomy predictions 
greeted the little Italian (he is only five 
feet three inches tall) when he wheeled his 
creation onto the field. He heeded neither and 
taught himself to fly in it. From that day on, 
he has been a well and happy man. 

Bellanca ran a flying school from 1912 to 
1917, was consulting engineer with the Wright 
Aeronautical Corporation, and finally began 
designing and making airplanes in an old ship- 
yard on Staten Island, N. Y., which he had 
converted into a factory. But recognition did 
not come to him until almost ten years later, 
when he originated the streamline cabin. This 
idea, too, was ridiculed at first, but it was not 
long before cabin monoplanes far outnumbered 
every other type of aircraft. Soon orders began 
to pour into the shop. Meanwhile, Bellanca 
won every efficiency contest he entered at the 
National Air Races. Last year, at Los Angeles, 
his entries captured both efficiency trophies. In 
1926, at the Sesquicentennial meet in Philadel- 
phia, he won with a total of points exceeding 
by fifty percent that of his closest rival. 

The chief distinguishing feature of a Bel- 
lanca plane is that a lengthwise cross section 
of its body, convex on top and flat at the bot- 
tom, resembles that of a wing. This tends to 
increase the lifting surface of the plane in 
flight without adding to its weight. 


ELLANCA is a man of such retiring 
nature that the public was scarcely aware 
of his existence until June, 1927, when Clarence 
D. Chamberlin, with Charles A. Levine as 
passenger, made his nonstop flight from Roose- 
velt Field, N. Y., to Eisleben, Germany, in the 
Bellanca monoplane Columbia, flying 3,911 
miles in forty-two and a half hours and break- 
ing Lindbergh’s long-distance record. 

The designer’s overnight fame resulted in 
ample financial support for his enterprise from 
bankers and other business men. Today, Bel- 
lanca is the head of a great, up-to-date air- 
plane manufacturing establishment at New- 
castle, Del. 

The man’s innate modesty is best illustrated 
by his comment upon Chamberlin’s epochal 
trans-Atlantic flight. Pressed for a statement, 
he offered this single sentence: 

“The flight has not added anything of 
moment to the science of aviation.” 


**Professor of Police’’ 


‘Tal. spare, cultured, and bearing a strik- 
ing resemblance to the late President Wil- 
son, August Vollmer, chief of police of Berke- 
ley, Calif., since 1905, who was recently ap- 
pointed ‘“‘professor of police administration” 
at the University of Chicago, presents the 
appearance of the typical educator rather than 
that of the traditional police chief.. With the 
beginning of the fall semester, it will be his 
job to develop a great center for the scientific 
study of police (Continued on page 141) 
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Men in the Public Eye 


(Continued from page 140) 


methods, with the entire country as the field 
of investigation and research. 


it Although not college-trained, Chief Vollmer 
. is a tireless student and an intensive reader 
y and, according to his friends, requires little 
” sleep. A. L. Dixon, noted English criminolo- 
gist, has described him as “one American 
: policeman and criminologist respected in 
. Europe.” _ 
While an authority on methods of criminal 


detection, Vollmer has devoted most of his 
career to crime prevention work. An outstand- 
ing example is his recent coérdination of the 
activities of the Berkeley schools, health and 
police departments, bureau of public welfare, 
and juvenile court for the study and prevention 
' of juvenile delinquency. Conferences are held 
. once a week in which individual cases are 
brought up for investigation and correction. 
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| HIEF VOLLMER was born in New Or- Prepare You How! \ 
leans in 1876, and attended the public _ =— 
schools and the New Orleans Academy in that 
city. In his early twenties he joined the United 
States Army as a private and served with dis- 
tinction in the Spanish-American War and the 
Philippine insurrection. In addition to his 


work in Berkeley, he has been president of the 
International Association of Police Chiefs, and In These and Other Great Industries 














has made important contributions to the im- Automobile —Electricity—M6- erycan be built without plans drawn 
provement of police administration as a con- tor Bus — Aviation — by a draftsman. mploy ut Service 
sulting expert in San Diego, Los Angeles, Construction. 
Detroit, and Havana, Cuba. doo Steele ate hee a 
Under the Vollmer administration the — Mi 
Berkeley police have been the first in the Avietion jo expenting to caurmeus 
country to use cars equipped with radio for Electricity is getting bigger every day. 
the reception of communications from head- ing ord a esa 
quarters, and they long ago employed experts ofice buiidingsis gomgonsllinetime war 
istics— scienti y ‘ No struct 
on ballistics—the scientific study of firearms 0 mucture can be Oo 


The chief has made it an honor to belong to his 
force by establishing a high morale. His men 
must measure up to high intelligence standards, 
| with the result that many college graduates are 


serving as Berkeley policemen. The force has 4 ye a: 


been the training school for chiefs of many 
American cities. Write For My FREE Pay: }=ncmera poss, Biv. 13 66 
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(THE new University of Chicago professor is ie tag me TODAY corm money while earning to'be 8 nod proot’of big 
perhaps best known for his famous sphy- ® = e. Et contain points the way to aueress. You a 





ganometer, or lie detecting machine, which has Name. 
been used successfully in more than 10,000 paid Sad FREE. Mail the coupon for it today. 
cases. His own opinion of the device is that 4 ENGINEER DOBE enous 
its evidence is mainly contributory. The “1 UScrmcr B™” 2953 Lawrence Av., Div. 1366 Chiecage 
machine records sudden changes in respiration, ——s Est Ofc ttl ossnssnsaszacae 
pulse, and blood pressure through which the 
suspect betrays guilty knowledge of the crime A definite program for getting ahead financially will be found on 
of which he stands accused. page four of this issue. 

One of Chief Vollmer’s immediate objectives 
at Chicago will be to formulate standards of 


Pie Da will come to. pou post 









































police practice which will be available to police WORLD PLUMBERS 
forces everywhere. NEEDS 
Old style plumbers ore f f 
re the horse and buggy, ‘The wo ie 
Wins Degree at Seventeen THOUSANDS of ambitions men mands modern Plumbing and Skilled 
are earning more money today Trained Mechanics todoit. Unlim- 
RADUATION from college at the age of because they know Accounting. te $100 ao ge be seer og 
seventeen, after completing her entire Send for our 80-page book, “How te *~ - you quick. 5 dao in 8-12 WEEKS 
education in less time than most children to Learn Accounting,” and the todo any Job with skilland science. Need 
spend in grammar school, is the remarkable first lesson, Both will be sent free. — experience. a _—~< 
achievement of Miss Betty Ford, of San International Accountants Society, Inc. hag. 4 my > tuition. 
Francisco, who recently received a degree A Division of the | tigte toda agrentest nes lL. Write— 
from Stanford University, California. ALEXANDER Hammton Instrrure UNIVERSAL PLUMBING SCHOOL 
Only six years of her life have been spent in Depts77 3411 So. Michigan Ave., Chicago, Ill 2131 TroostAve. Kansas City, Mo. 


classroom, three at the University and three 
at a private high school. Her earlier training 
she received at home. 

Betty has been called a genius by psycholo- 
gists. She walked when she was seven months 
old, talked and knew the alphabet at nine 
months, read at three years, and at seven 
had a vocabulary of some 13,000 words. 
Now she 1S writing a novel. ° l ° Pee il ee 2 ¢ Franklin Institute, Dept. Ww27i 
_ Unlike most prodigies, she is an only child. | }mmiy P Rochester, N. Y. 

Statistics show that a majority of unusually S Sirs: feo oe. a ee ane, one a 
3 . page “How to Ge overnmen' 
“a persons have “Phi ung from —_ a4 u . P Jobs.” with list of positions obtainable and full 
ilies. Benjamin Franklin was a seventeen Steady Work — No Layotis — Paid Vacations F particulars telling how to get them. 
child, Frederick the Great the third of four- ry 
See Your Country Ge POD a 0.0 0.06080 50'00 00 00.009s 0c ssccee sab hence » 


teen, Napoleon the fourth of twelve. r 
—Common Education Usually Su fficient POI 6:66 6.060 00 000068502045 sesRnaeeeaeee . 
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Axy MAN who can read and write and 
use a pair of pliers can become an electrical 
expert and free himself forever from the 
long hours and drudgery of a small pay job. 

And you can learn the BIG PAY profes- 
sion of electricity right in New York City— 
the heart of the electrical world—the city 
of 100,000 jobs. At the same time you are 
learning the BIG PAY profession you can 
be enjoying the sights and wonders of New 
York, the modern Bagdad. 


Be an Electrical Expert 


Graduates of the NEW YORK ELEC- 
TRICAL SCHOOL are in demand by all 
the big electrical companies. Or, if you 
prefer the independence of a business of 
your own, there are thousands of oppor- 
tunities for efficient, dependable men to 
become electrical contractors. When you 
are your own boss the money you can 
make is limited only by your own energy 
and ability. 


Personal Instruction 


The NEW YORK ELECTRICAL 
SCHOOL is not a correspondence school. 
You learn by doing—by personal instruc- 


‘ tion on full size standard electrical equip- 


ment under the personal supervision of 


trained instructors. 

At N. Y. E. 8. you train your hands and mind at 
the same time. You learn the theories of electricity 
—and then you are shown how to put the theories 
into actual practice by solving the problems with your 
own haads. 

The man who has learned electricity by actually 
doing electrical work under intelligent personal instruc- 
tors can go to any part of the world and be sure of 
a good living. There are N. Y. E. S. Graduates in all 
the countries of the world. 

Write today for the 48-pa¢e booklet giving full in- 
formation about the N. Y. E. 8. Course and showin 
pictures of the equipment available for your persona 
use in our two seven-story buildin7s. 


The NEW YORK ELECTRICAL SCHOOL 
40 W. 17th Street, New York 


MAIL TODAY eeneeneeeees: 


THE NEW YORK ELECTRICAL SCHOOL 
40 W. 17th Street, New York. 
Please send me FREE your 48-page booklet. It 


is understood that this request puts me under no 
obligation. 
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Here Are Correct Answers 
to Questions on Page 48 


1. If thesink or some other drainpipe becomes 
clogged, first try a plumber’s force pump. This 
consists of a large rubber cup on the end of a 
short handle. If this causes a small amount of 
water to flow through the drain, try one of the 
special drain-cleaning compounds. If this 
fails call in the plumber, who is equipped with 
a special flexible cleaning tool which can be 
forced through the pipe to remove the ob- 
struction. 


2. Water is virtually incompressible and when 
you shut the faucet suddenly, the moving 
column of water jars the pipe. Constantly 
closing the faucet in such a way that the 
hammer blow is produced is hard on the 
plumbing fixtures and piping. It can be elim- 
inated by putting an air trap as close to 
the faucet as possible. The trapped air 
acts as a cushion and prevents the ham- 
mering. 


3. Briefly, the advantage of hot water heating 
is the uniform home temperature that can be 
obtained with little attention to the furnace. 
It takes a long while to heat up a house with 
hot water, but it also takes a correspondingly 
long time for it to cool off. Steam, on the 
other hand, has the advantage of quick heat- 
ing, but requires more attention. 


4. Nouseless kinks are placed in the drainpipe. 
The S-curved sections are traps and are placed 
there to prevent sewer gas from getting into 
the house. 


5. It is quite practical to get a filter that will 
remove all of the solid matter in the water, but 
no filter attached to the faucet is capable of 
removing bacteria from the water. Filtering 
out germs and bacteria is possible only in 
specially designed installations which are care- 
fully cared for by experts. 


6. It is bad practice to drain the water out of 
a hot water heating system in the spring. The 
water in the system has been heated and the 
air has been driven out of it so that it will not 
cause rust. If you drain out the water the 
pipes will rust much more than if you let the 
old water remain in the system. 


7. For ordinary household service the storage 
system of hot water supply is most satisfactory. 
The instantaneous hot water supply is adapted 
principally for use in factories where very 
heavy demands are made for hot water over 
relatively very short periods of time, at the 
closing hour, for instance, when all of the 
factory help are attempting to wash up at the 
same time. 


8. The extra cost of all brass piping instead of 
iron piping depends entirely on the sizé of the 
house, the number of bathrooms, and so on. 
Over a long period of time the brass piping will 
actually pay for the extra cost in cash by saving 
plumber’s bills—aside from the satisfaction of 
uninterrupted service. 


9. If your house is heated by steam the most 
satisfactory hot water supply system is ob- 
tained by the use of a heater coil which trans- 
fers the heat from the boiler water to the hot 
water supply tank by means of a coil inclosed 
in a small tank, the tank being connected top 
and bottom to the boiler and the coil being 
connected top and bottom to the hot water 
storage tank. 


10. Either the holes in the gas burner are too 
large or the air valve is set too far open so that 
there is an excess of air in the mixture. A 
partly clogged burner sometimes will act in 
this way. 
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THOUSANDS OF MEN 


will make fortunes in Aviation. Airplane Drafting 
and Designing are the biggest jobs ahead in this 
fastest growing industry. A new field of oppor- 
tunity for you is opened in our improved method 
of training. 


EASY TO LEARN. STUDY AT HOME. PAY AS 
YOU GO. EMPLOYMENT SERVICE. 


Write for booklet outlining courses in Airplane 
Drafting and other aviation subjects, including 
the famous Weem's System of Navigation—en- 
dorsed by Col. Lindbergh, Commander Byrd, 
Lincoln EMsworth, Admiral Moffett, etc. 
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Heaven and Hell 


The most interesting of the 
Profound Writings of Emanuel Swedenborg 
The renowned theologian, philosopher and 
scientist. 632 page book treating of the 
Life after Death, sent without 4 
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NESE 0 sk ee Oe % 
By the same author: Divine Providence, 5 cents. 


Divine Love and Wisdom. 5 cents. 
Four Doctrines, 5 cents. 
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Room 1238 18 East 41st St., New York 
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of five with brushes. Pays for itself on 
oan monthly payments. 30 DAYS’ 


L rite today for details, 
HOBART BROS. CO. 
Box P991. Trov. Ohio 












EARN $50 To $200 WEEKLY 
Otto home-study 


Md., 
face Ret erty Seta 
‘ord, B, ¢. ri A od. $20 whil 
course.’ Write for complete information. 


P DETROIT SCHOOL OF LETTERING 
159 Stimson Ave. Est. 1899 DETROIT, MICH. 


yu 
Sra 


money taking pictures. pare quickly du 
Spare time. Also earn while you learn. No experience 
eoceseery. 2 gow —_——_ Nothing yy — it. 
Send at once for free boo! pportunities lodern 
Photography, and full particulars. 
RICAN SCH OF 
Dept. 1366 , 3601 Michigan Ave. on 














RAPHY 
Chicago, Iinois 











Science News-Letter 


HIS is a weekly summary of current 
science published by Science Service. 
It gives you from the most authentic 
sources, quick, first hand information 
on scientific developments in every branch. 
The news is written in story form making 
unique and enjoyable reading. 

Introductory offer $2 for 6 months 
2163 B Street, N. W. Washington, D. C. 









A definite program for getting ahead 
financially will be found on page four 
of this issue. 
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“NOW I will train 
YOU for BIG PAY in 
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How to Tame a 
Rough-Riding Car 
(Continued from page 84) 


work like springboards turned upside down. 
Along comes a bump—‘protuberance’ in your 
lingo—and pushes the wheel up and compresses 
the spring, and because the car isn’t stationary 
and the bump is, the spring shoves the car up 
in the air. Then when you come back to earth 
you pull your hat off one ear and say, ‘My, 
wasn’t that an awful bump!’ : 

“And if you slam into two or three bumps WISN 






RIGHT IN YOUR OWN HOME! 


OSCAR WERWATH Just As I Have Trained Over 25,000 


. . . ‘ acai = operates Electrical Engi 
spaced just right on the road, you're likely to from 8. of E. Pioneer in Electrical Graduates In My Great 
say something a lot stronger than that, because Station W9SO. Training for 25 years, ELECTRICAL SCHOOL! 





the car will get to bouncing up and down till 
you almost go through the top. Traveling over 
rough roads in a car that keeps bouncing like a 


NOW. through my Extension Division, I will train you for advancement 
“ and MORE PAY in Electricity without your leaving your home! You 
will get the same course, the same methods, the same faculty of skilled en- 
gineers that have made The School of Engineering internationally famous. 


BIG HOME LABORATORY 
Without Extra Cost 





regular bronco literally gives you a pain in the uti atenni Behind our training will be an institution 8 cializing in Electricity —a 
she 4 r S Fa u established college, recogni y e . le ov t. ousa. 0 le 
— ae our head wobbles back and forth so equipment of graduates now employed in important positions with largest concerns 
mucn. in e country. 
‘ - i — Not toys) 
“Most interesting!’ observed Jason. ‘‘Evi- th at ‘0,u ELECTRICALLY TRAINED MEN 
dently the phrase ‘pain in the neck’ has a ie Tan 
2 A Pp rage e for 
definite physiological origin. ’ Earn $3,000 to $10,000 a Year 


In Radio, Television, Aviation, Automotives, Refrigeration, Moving Pic- 
tures, Super-Power, Lighting—Electricity is the key. Big manufacturers 
are pleading for men trained in Practical Electricity. Salaries of $3,000 
to $10,000 a year now are common. Here is a vast field for you, with un- 
limited opportunities. Now is the time. Start on the of Electrical 
Training that leads to bigger pay—bigger opportunities—and SUCCESS! 


EARN AS YOU LEARN 


Cash in on your Electrical Training while you’re learning. Many students 
report increased earnings, advancement, even while studying. Train in your 
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SPECIAL PATENTED 
Laboratory Equipment 
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be secured 
elsewhere, 
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“W7OU'D have found it out for yourself if 
your shock absorbers had got any worse,” 
said Gus. “The main job of shock absorbers is 
to keep the springs from kicking the car up in ti 
the air. That's all the strap kind do. As the sport of lab: 


spring compresses, the mechanism inside the pos Sg : 

c i i i > use spare time at home. Employment Service renders FRE for life. Life- 
shock ag pulls in strap or flexible azingly easy to use. 7 a Ay: Ft 
steel cable. nen, When the spring starts to culars, 


LEARN BY DOING Mail the coupon today for full parti 




















because its action would be additive to the 
functioning of the main spring.” 

“You'll do,’’ Gus smiled. ‘‘Quite a mouthful 
of words, but you’ve got the sense of it—and 
accurately, too. 

‘‘However, all shock absorbers aren't of the 
strap or cable type. A great many have a solid 
arm hooked to a lever on the shock absorber. 
They work the same as the strap type to keep 
the spring from expanding too fast and they 
also act to prevent the spring being jammed 
against the frame when you hit an extra heavy 
bump. You couldn’t get that action out of a 
flexible strap or wire cable.” 

“What is the procedure in adjusting shock 
absorbers?’ Jason questioned. 


*DULE of thumb, mostly,” Gus stated. 

‘Take the car out on a rough stretch of 
road and change the adjustment on each shock 
absorber until you get the car so it rides nice 
and smooth. One thing you want to watch out 
for is getting the absorber on one side tighter 
than on the other. That goes for either the 
front or back pair. If you do the car will have a 
corkscrew motion that’s fierce. The trick is to 
have the adjustment as loose as you can and 
still get smooth riding.” 

By this time, Gus had replaced the broken 
strap and taken up the slack in the others so 
that the adjustment was approximately correct. 
“All finished,” he announced. “I'll go out and 
adjust ’em for you or you can tackle ‘the job 
yourself. How about it?” 

“With your lucid instructions, I feel com- 
petent to attempt the work myself. Now if you 
will inject a supply of gasoline into the tank 








* -t-1 he doubly indebted to you.” 
t chap is no saphead even if he does 
lot of good language,’ Gus growled to 
ar Jason had left. ;‘Trouble is, if he 
‘S up nerve enough to pop the question 
flapper, he’ll wrap it in so much 
re she won’t know what he’s driving 
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GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
put them on stores and “ windows 
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says: smallest day $28.70. R.L. Reel made 
$920 in two months. Write today for free 
sample and liberal offer to general agents. 
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Become a musician so quickly as 
to astound everyone. Learn by play- 
ing real music—instead of tiresome 
“exercises.”’ You'll soon become the 
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Washes Autos Quickly 


At a Big Saving In 


Time and Money 


Nothing has yet been invented 
to duplicate the performance of 
GY-RO. It not only WASHES AN 
AUTO IN 15 MINUTES without 
splash or spray, but it does the 
job more thoroughly than anything 
else. You save the price of a brush 
in two washings. No special dress 
for the occasion is necessary. You 
simply attach GY-RO to any ordi- 
nary hose and move it over the car. 


It washes and polishes at the same 
time. 


Cleans without scratching the finish. 
One brush will last the life of your 
car—and longer. 
Automobile owners all over the 


country are flocking to the GY-RO 
WAY OF WASHING CARS, 
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Windows, Screens and Outside 
Woodwork Are Also Cleaned 
Perfectly with GY-RO 


We want more salesmen on full or 
part time to sell these brushes. Our 
men write us that every owner is satis- 
fied. You know what that means. 
Salesmen who order a sample brush 
come right back with an order for 50 
and 100 brushes. The profit is $1.31 to 
$1.88 on each brush; so we know they 
are making good money. You can do it. 
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uantity you order 
the larger your profit. 
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right away and get all 
the facts about 
GY-RO. Better 
still for you, 
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start taking or- 
ders the first 
day. 


Gyro Brush Co. 
Dept. P. S. 
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Submarine Safety Devices Proved 
(Continued from page 31) 


designs. In the Washington Navy Yard I 
became associated with the men who developed 
the present ‘lung’ — Chief Gunner C. L. Tib- 
bals, Frank M. Hobson, and Lieutenant 
Commander G. H. Mankin. Also aiding were 
such divers as Chief Gunner Laughman, of 
F-4 fame, and Chief Torpedomen Eiben and 
Kalinoski. We developed a number of experi- 
mental ‘lungs,’ but they were discarded after 
tests. We finally stripped all loose gear, such 
as oxygen bottles, air flasks, and reducing 
valves, and came to the type from which the 
new ‘lung’ finally emerged. 

“The first ‘lung’ was the one used in all of 
our tests up to 100 feet. This apparatus has a 
rubber bag with a 250-cubic-inch air capacity. 
The rubber is specially treated and con- 
structed so it will not snag nor tear, and is 
protected against oil, oxygen, and salt water. 
Inside of this bag is a small canister of a half 
pound of soda lime, which removes carbon 
dioxide from exhaled air and purifies it. 


““FIYWO tubes leading from the top of the bag 

are fastened together at the mouthpiece. 
In a chamber on the outside of the mouthpiece 
are two mica disk valves, which guide the air 
through the left-hand tube when you exhale 
and the right-hand tube when you inhale. A 
valve near the rubber mouthpiece itself can 
close off the air and retain it in the bag for use 
as a life preserver after the user reaches the 
surface of the water. 

“The rubber mouthpiece fits securely be- 
tween the lips and is gripped by the teeth. A 
strap passes over the head of the user, an- 
other around the waist, and two lower clips 
attach to the clothing about the legs. A nose 
clip attachment aids the wearer to breathe only 
through his mouth. At the bottom of the bag 
is a flutter valve which permits excessive air 
to escape and prevents water from flowing in. 

“The first tests were conducted in a model 
basin at the Navy Yard in Washington. The 
first depth was about fifteen feet. All mem- 
bers of the experimental crew ran this test for 
about thirty days. The men were observed 
closely and their breaths counted. Each man 
would put on the apparatus, walk down a 
ladder into the water, and then move about 
on the bottom or just sit quietly for from two 
to six minutes. The doctor examined them 
after the tests and found them in good con- 
dition. 

“The next step was to construct a diving 
bell. This consisted of a tub two and a 
half feet in diameter and eighteen inches high, 
open end down. Two uprights, leading down 
four and a half feet, were connected by a 
wooden crosspiece. The bell was ballasted by 
lead on the bottom of the uprights, and low- 
ered into the water. The men making the tests 
would stand on the crosspiece with their heads 
in the air space inside the tube, and thus were 
able to breathe. Upon reaching the required 
depth, they would put on the lung and come 
out, slowly ascending a guiding line. 


AFTER depths in the tank had been increased 
to the limit of sixty feet, we put our ex- 
pedition on board the Crilley, an old diving 
boat, and went down the. Potomac River to a 
point 110 feet deep. Eiben and myself went 
to the bottom by means of the diving bell and 
returned safely by using the ‘lung.’ 

“Our next tests’ were made in Chesapeake 
Bay, off Solomon Island, in 155 feet of water. 
Here Ejiben, Kalinoski, and myself were 
lowered in succession to 155 feet and made 
escapes to the surface. Still not satisfied, we 
obtained permission to use the submarine 
S-4, recommissioned as an experimental hulk, 
and had it towed to Key West, Fla., where we 
submerged her and made escapes from depths 
down to 202 feet. On board was a volun- 





teer crew of picked men commanded by Lieut, 
N. S. Ives, and including Lieutenant Shugg, 
of the Construction Corps, and Chief Gunner 
Tibbals, a deep-sea diving expert. Escapes 
were made from the motor room, torpedo 
room, and engine room at various depths, 

“In flooding the compartments, we first re- 
leased the hatch strong-back and admitted the 
water through a nine-inch flood valve operated 
from the control room. The men stood in the 
compartment waiting for the water to pour in. 
With the entrance of the water the pressure 
began to build up. The hatch began to leak, at 
first a few drops—a warning of danger—and 
then in a stream, which increased until it was 
eighteen inches in diameter. 


" AS THE water rose the excessive air escaped 

through the open hatch until the height 
of the water was level with the bottom of the 
hatch skirt, which extended down into the 
compartment about three feet. It was neces- 
sary then to crawl up the ladder and throw the 
hatch wide open. Next a cork buoy attached 
to a small line was released until it reached the 
surface. The line was made fast and the men 
were ready to escape. 

“On the buoy line every ten feet were 
wooden balls down to seventy feet, so that the 
men coming up could determine the distance 
they were from the surface. The men put on 
their ‘lungs,’ charged with oxygen; ducked 
under the hatch skirt, and followed the line to 
the surface. At the first wooden ball, they 
stopped for a short period to became accus- 
tomed to the change in pressure. Stops were 
made at each of the succeeding balls until the 
surface was reached. : 

“I did not notice any difference in escaping 
from depths greater than sixty feet. The 200- 
foot escape had no more sensations than 100 
feet, and I do not believe the men could tell, 
within reasonable limits, at what depth they 
were unless they could see a pressure gage. 

‘At the 200-foot depth, the water was very 
clear—a dark blue—and the light resembled 
twilight or starlight. Nearer the surface, say 
100 feet, it resembled moonlight and the 
visibility was from twenty to fifty feet. As the 
— was approached, it increased to sun- 
ight. 


“Waa the fish in the vicinity of Key 
West are large and vicious, we did not 
experience any difficulty from them during the 
tests. Precautions were taken, of course. An 
oscillator was run at frequent intervals and a 
train of air bubbles was made to escape con- 
tinuously from the submarine. We had been 
told that these two things would frighten the 
fish away. 

“In all of our escape work with the ‘lung,’ 
oxygen was used for filling the bag. However, 
I believe the same results can be accomplished 
by using the air from the diver’s lungs. We 
intend to continue experiments to determine 
to what extent oxygen can be eliminated. We 
have already made one test to 110 feet. It is 
generally known that the value of oxygen 
percentage increases in proportion to the 
atmosphere of pressure in which you are 
breathing. For example, ten percent of oxygen 
in two atmospheres of air will give the equiva- 
lent of thirty percent of oxygen, and five per- 
cent of oxygen under four atmospheres of 
pressure will give the equivalent of twenty 
percent oxygen. Consequently when the 
bag is inflated from the lungs, it receives 
air containing about seventeen percent oxy- 
gen. Of course, as this air is rebreathed, the 
oxygen percentage is lowered, but since the 
whole is under pressure, the effect of the oxygen 
is that of more than normal. 

‘Training in the (Continued on page : 
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Submarine Safety 
Devices Proved 


(Continued from page 144) 


use of the ‘lung’ is very simple. Present plans 
call for thorough instruction for every officer 
and man in the submarine service. A man 
once trained will never forget how to use the 
device any more than he will forget how to 
swim. ? ee 

“The Bureau of Construction and Repair is 
taking steps to equip all submarines with the 
‘Jungs,’ two for each man and ten percent 
additional as spares. The two end compart- 
ments of submarines will be fitted as retreat 
and escape compartments and each will con- 
tain apparatus for the entire crew. Thus no 
matter where a submarine is struck or flooded, 
the men may retreat to the bow or stern 
toward safety. Of course, if the vessel is 
damaged in two places simultaneously, the 
men between those points will be in a bad 
way. 
“Such an accident, especially in peace time, 
is hardly conceivable. 


“DHE safety steps being taken by the de- 

partment seem to put the submarine man 
on a par with the surface ship sailor. It is our 
belief that many of the past tragedies con- 
nected with the submarine service will not be 
repeated when the ‘lung’ and other safety 
equipment now being tested are placed on all 
underwater craft.” 

The use of pad-eyes was tried before the war, 
and then discarded. The difficulty of con- 
necting pontoons to float a disabled sub- 
marine, as shown in the S-4 disaster, led to new 
pad-eye experiments. 

Tests are to be made with the S-4 with four 
pad-eyes 6n each side. Use of these eyes, how- 
ever, requires a diver to go down to fasten 
hooks into the eyes. The hooks, attached to a 
chain or cable, are lifted by first sinking and 
then inflating pontoons. Experts agree, how- 
ever, that outside diving and work with 
pontoons is next to impossible in rough 
weather. 

The new marker buoys are to be fastened to 
the outside of a submarine, one above each 
compartment. They can be released from the 
inside and will float to the surface, carrying 
both a telephone cord and a light, and acting 
not only as a marker for rescue craft but as 
a means of quick communication with the 
trapped men. 


HE new diving bell is capable of carrying 

four men at a time to the surface. It, how- 
ever, must be operated from a surface rescue 
boat. A rubber washer on the inside fits 
snugly over the hatch cover and forms a 
water-tight compartment. Divers, also, are 
necessary to attach the bell every time it is 
lowered. All of these latter devices, however, 
are regarded as secondary to the “lung” in 
rescue work. 

The compact and efficient breathing ap- 
paratus is to be the Navy’s first line of defense 
in submarine accidents. 

The urgent need for safety devices on all 
submersible craft was again tragically demon- 
strated a few weeks ago, when the British sub- 
marine H-47 was sunk in the Irish Sea with 
twenty-one of her crew on board after a 
collision with the submarine Z-12 during sure 
face maneuvers. 

The hull of the H-47 was rent by the impact 
and she went to the bottom with such speed 
that it is unlikely the crew had time to close 
the bulkheads of the water-tight compart- 
ments. Even if they had, water probably 
seeped through the packing around the many 
wire and pipe connections in the walls of the 
compartments because of the crushing pres- 
sure at 270 feet, the depth in which the sub- 
marine went down. 

Since the war, eleven submarines have sunk, 
with a loss of 486 lives. 
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Here’s a wonderful way 


to get it 
Our beautifully illustrated book 
tellshow. It tellsallabout our 


new methods of art decoration, art 
treatment and how anybody can 
learn without previous training or ex- 
perience. It contains page after page 
of handsome color illustrations of what 
you can make and sell. You can make 
good money and this book is 

Qur system is amazingly 

easy to learn and the profits 
are larger than in almost any other 
business. You can produce beautiful 
finished art objects almost from the 
beginning. You don’t have to know how 
to draw or have any experience. Be- 
gin making money now. All supplies 
are sent by us with the instructions 
and many have made $25 the first 
week. Some society women have taken up 
this work for their own amusement. 
Either way, pleasure or 
profit, it’s the most delightful 
home work you can imagine. 
Write Now for your copy of 
this valuable book; it’sFREE. 
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WHERE LINDBERGH_STARTED! 


We Can’t Supply the Demand 
for Lincoln-trained Men 


Executives of big aircraft companies and air- 
ports write us every day for mechanics and pilots. 
We haven't enough graduates to supply them. 
Come to the Lincoln School-—-where Lindbergh 
learned —and let us train you to fill one of these 
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licensed by the U. S. Dept. of Commerce. 
Write for details today! 
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213 Aircraft Bid. Lincoln, Nebr. 
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Ivory. Show samples. Write orders. First time offered direct. No 
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Modern Kitchenware Co. 
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: Rochester, N. Y. 
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Amazingly Easy 
Way to Get Into 


Electricity 


- end yam life waiting for $5 raises 

» hopeless job. Now... and for- 

* ee "say good-bye to 25 and 35 dollars 

aweek. Let me teach you how to prepare 

for positions that lead to $50, $60, and on 

up to $200 a week in Electricity—NOT by 

correspondence, but by an amazing way to 

teach that makes an electrical expert in 

90 days! Getting into electricity is far 
easier than you imagine! 


Learn Without Books 
In 90 Days 


Lack of experience—age, or advanced edu- 
cation bars no one. I don’t care if you 
don’t know an armature from an air brake 
—I don’t expect you to! It makes no dif- 
ference! Don’t let lack of money stop you. 
Most of the men at Coyne have no more 
money than you have. That’s why I have 
worked out my astonishing offers. 


Earn While You Learn 


If you need part-time work to help pay your living 
= I'll help you get it and when you graduate 
give you a lifetime employment service. Then in 
2 brief weeks, in the great roaring shops of Coyne, 
I train you as you never dreamed you could be trained 
...0n one of the greatest outers of electrical ap- 
paratus ever assembled , .. real os, engines, 
power plants, autos, switchboards, transmitting sta- 
tions ...everything from door bells tofarm power and 
lighting. .. full sized... in full operation every day! 


No Books~No Classes 


Nodull books, no baffling charts, noclasses, you get in- 
dividual training ...allreal actual work... building 
real batteries. . Spe en eg ay een en 
motors, dynamos and generators, wiring houses, etc. 


GET THE FACTS §|- 


Coyne is your one great chance to get into electric. 

ity. Every obstacle is removed. This school is 30 
years old--Coyne training is tested— proven beyond 
all doubt—-and endorsed by many largeelectricalcone 
cerns. You can find out everything absolutely free. 
Smoly mail the coupon and let me send you the big 
free Coyne book of 150 photographs .. . facts... jobs 
... Salaries ... opportunities. Tells you how many 
earn expenses while training and how we assist our 
uates in the field. This does not obligate you. 

act atonce, Just mail the coupon. 


BIG BOOK FREE! 


Send for ray big book containing 150 photograhs tell- 
ing: complete story—absolutely FREE 
Sb eS NT SS eS 


Mr. Hi. C. LEWIS, Pres. 
COYNE ELECTRICAL SCHOOL, Dept. 
500 S. Paulina St., Chicago, Ill. 
Dear Mr. Lewis: Without obligation send 
me your big, free catalog and all details 
of Employment Service, io, Aero- 
plane, and Automotive Electrical Courses, 
and how I may “earn while learning.” 
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**80 Miles on a Gallon 
by 1939°° 
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works out the best theoretical answer. He then 
tests it on the proving ground of practical 
value. If it stands this battering, he proceeds 
to manufacture his product as rapidly and 
cheaply as quality specifications permit.” 

He smiled at my amazement as I counted the 
words and found exactly fifty! 

“You played right into my hands with that 
question,” he remarked. ‘‘ You see, I used to 
be a telegraph operator back in 1900 when I was 
studying engineering at Ohio State; and it was 
one of my little timesaving tricks to count the 
words as they came over the wire. If you'll look 
into the lives of many inventors and engineers, 
you'll find they served an apprenticeship either 
in telephone or telegraph offices. I worked in 
both, and also in an electric lighting plant 
before I was twenty-two. 


Y EXPERIENCEasan installation man 
in the old Star Telephone Company of 
Ashland, Ohio, helped me when I went into the 
research department of the National Cash 
Register Company. I'll explain how. As an 
installation man I'd been in enough small stores 
to know that the cash box was usually kept in a 
dark corner, or under the counter where no one 
could see it. The storekeeper had put it there, 
of course, so that thieves couldn't locate it so 
easily. Well, you know the psychological effect 
of putting a thing in a dark corner. It en- 
courages petty pilfering on all sides. So when I 
went to work for the National Register people, 
I determined that if I couldn't make the store- 
keeper bring his cash box out into the light, I 
could bring the light to the cash box. 

“Encouraged by E. A. Deedes, general 
superintendent of the company, I went to work 
on a series of electrical devices calculated to 
make the cash register a more practical and 
foolproof machine. Finally, I arranged things 
so that electricity illuminated the dial, rang a 
bell, and printed a small slip every time a sale 
was rung up. Which added just the features of 
publicity that we wanted, for the protection of 
both merchant and customer. 

“Meanwhile I had rigged up a small work- 
shop in Mr. Deede’s barn, and I spent all my 
spare time experimenting with a tiny electric 
motor, trying to determine just how much 
work it could do. That's the key test for the 
tesearch engineer, and I never allowed myself 
to forget it. I kept saying, ‘There is power, 
heat, and light in this little motor. How can I 
turn these forces to practical value? In other 
words, how can I put them to work?’ 


NE day a friend of mine broke his arm 

cranking his automobile. That was in 
1908. There were plenty of broken arms in 
those days of balky motors and hand cranks. 
Motorists were sometimes tempted to go back 
to the horse and buggy, due to the constant 
danger of cranking automobiles—to say noth- 
ing of the inconvenience of climbing out into 
the mud every time the car had to be started. 
So it occurred to me that the most-needed- 
thing in the motor world at that time was a self- 
starter. I went to work to supply that need, 
pinning my faith on the sturdy electric motor 
on my workshop bench. 

“IT got a few good breaks. A ‘good break’ 
occurs when you hack-saw your way through 
ninety-nine strands in the cable of difficulty, 
and then circumstances step in and break the 
final strand for you. I devised a starter strong 
enough and dependable enough to turn over 
any four-cylinder engine, but I ran into my 
final difficulty when I came to look for a place 
to gear up my starting motor to the crank 
shaft. I first tried it on the front end of the 
shaft, but that forced me to do away with the 
hand crank, which couldn’t be so easily 
sacrificed in those uncertain days. For a long 
time I didn’t know (Continued on page 147) 
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where to put my starter. Then one night, as I 
wound up my eight-day clock, I noticed that 
the impulse from the winding key wasn’t 
transmitted directly to the mainspring, but 
passed through a series of lateral cogs. That 
idea simmered in my head overnight, and when 
it had all boiled down next morning I knew 
pretty much how to solve my problem. 

“*T merely cogged the outside rim of the fly- 
wheel (all flywheels had been smooth up until 
this time) and shoved my self-starter right up 


| alongside it. Then I turned on the juice and let 








my starter wind up the motor—from the rear 
end of the crank shaft instead of the front end. 
You may be interested to know that neither 
the position nor the basic principle of the self- 
starter has been altered from that day to this. 
Improvements have been made, of course, but 
the fundamental idea is the same as it was in 
the beginning. 


i I hadn't yet exhausted the possi- 
bilities of that little motor on my work- 
bench. I figured that if it would provide 
power, it would produce light—portable light, 
that could be used in rural districts still de- 
pendent on kerosene lamps. Here was some- 
thing practical indeed, something that would 
bring increased pleasure and efficiency to 
millions of people. I know, because I was born 
and raised on a farm. So I went to work on 
that problem, and the result was the Delco 
lighting system, a portable electric lighting 


| plant of very moderate cost. Mr. Deedes and 


I began to manufacture these portable plants, 
and there are over a million of them doing 
valiant duty in rural communities right now. 

“By this time, as you can readily imagine, I 
was mightily interested in the electrical 
problems surrounding the automobile. When I 
Joined the General Motors staff in 1916 I saw 
that the various electrical aspects of auto- 
mobile engineering—ignition, starting, lighting, 
etc.—which were separate units up until then, 
could be combined into a single unit. How 
convenient and practical it would be, I figured, 
if all the electrical factors in an automobile 
could be concentrated on the dashboard, and 
controlled by a single switch! That idea was 
the beginning of the Delco system, which is 
now standard equipment for all General Motors 
cars. But say, let’s talk a little more about the 


' automobile industry in general, and not so 





| yentions—four-wheel _ brakes, 


much about my individual self.” 





KNEW it was going to be difficult to ask Mr. | 


Kettering a general question about auto- 
motive science without involving him _per- 
sonally in the discussion. One might as well 


leave Edison out of the story of electricity as | 


avoid Charles Kettering’s name in the epic of 
the automobile. Remembering his fondness for 
big questions, however, I determined to give 
him a poser. 


“What do you consider to be the single | 
greatest step forward in the science of auto- | 
mobile manufacture,” I asked him; adding with | 


a grin, “and what is your connection with it?” 

“Well,” he began, “I think I’m going to 
surprise you. Perhaps you imagine that I'm 
going to answer you in terms of specific in- 
balloon tires, 
or eight-cylinder motors. But I'm not, for I 
seriously think they do not rank in importance 
with the big step General Motors took in 1919 
when it decided to establish a series of 300 
practical and uniform tests for every auto- 
mobile leaving its factories. 

“It was a radical and expensive step, 
necessitating the building of a huge proving 
ground, and the invention of several delicate 
instruments to tell us what we wanted to know 
about our cars. Hitherto, if we wanted to know 
how well a car could perform on a steep grade, 
we had to take it to (Continued on page 148) 
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Pike’s Peak or Mt. Washington. Since no two 
cars were ever tested under identical con- 


ditions, the automotive industry had no abso- 
lute standards to go by. We decided to estab- 
lish these standards, and bought a thousand- 
acre tract equidistant between Detroit and 
Flint, so that we could have all the room we 
needed to move around in. 

“On this proving ground we first built roads 
of all types—gravel, concrete, dirt, Tarvia, and 
just plain mud. We built a four-mile speed-lap, 
the fastest in the world, on which our stock 
cars can attain a speed of 100 miles an hour. 
Our two-mile straightaway is level to 0 degrees, 
and we have artificial grades as high as twenty- 
four percent—much steeper than Pike’s Peak. 
One section of the proving ground is known as 
the Mud Hole, through which we drive our 
cars in mud up to their hubs. From the Mud 
Hole we shoot the cars into a refrigerating 
room where men work in fur coats, testing 
engine performance at several degrees below 
zero. We test the “‘deceleration”’ or braking 
speed of the cars, both on the road and in the 
laboratory—and it was as a result of one of 
these deceleration tests that we decided to 
put four-wheel brakes on our products. Two- 
wheel brakes are now as obsolete as muzzle- 
loading shotguns, thanks to our scientific tests 
which proved that no two-wheel brake could 
stop a speeding car within the required margin 
of safety in modern traffic. 


“pacase glass burettes, reading to half 
a cubic centimeter, register fuel con 
sumption under all kinds of conditions. A 
duplicate steering wheel measures to a fraction 
of an ounce the steering energy required. 
Every axle, spring, and forging is specially 
tested for tensile and shearing strength. Ever 
the breaking point of glass has been discovered, 
and as a result of these tests we are now per- 
fecting a flexible, nonshatterable windshield 
glass of our own. 

“In all these tests we permit only a minute 
variation from specifications, so small that you 
might as well say that it’s nonexistent. On 
ordinary parts this variation has to be under 
1/250 of an inch; on bearings and all moving 
parts of the engine, it has to be under 1/1,000 of 
an inch. In this way we get a marvelous 
uniformity, which makes for performance, of 
course. If any part, or any assembled car, 
can’t stand the beating we give it on the 
proving grounds, back it goes to the factory, 
sometimes even to the designer, to be worked 
over until it can meet our tests.’ 


A THIS point I interrupted with a burning 
question. 

“Isn't it a pretty expensive process?” I 
asked. 

“Not in the long run. We've figured out 
that it costs us about thirty-two cents per car 
to test the total number of cars passing through 
our factories every year. And see what it saves 
us in mechanical ‘flops’ and loss of prestige. 
For instance, we had a car in 1921 that was 
termed by a dozen experts as the ‘car with the 
perfect motor.’ Theoretically it would do 
everything that automotive engineers had ever 
dreamed of. It was so good (on paper) that I 
had my suspicions. Before putting it on the 
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market, I persuaded the company to let me 
give it a special series of hard-boiled tests. I 
took that ‘perfect motor car’ to the proving 
grounds, and gave it a year’s wear inside of 
two weeks! Four merciless drivers pushed it 
over all kinds of roads for twenty-four hours a 
day, and before it had gone 20,000 miles it was 
a total wreck. In the blueprints it looked like a 
perfect car, but it broke down under the rough 
and tumble abuse of everyday usage. So with- 
out a shade of regret we laid it aside. In that 
instance alone, the (Continued on page 149) 
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proving grounds more than paid for itself by 
saving us the loss of a whole year’s output. 

Thus far Charles Kettering had been telling 
me about the negative and critical side of his 
work. I wanted to know something about the 
constructive experiments he had been carrying 
on for General Motors. With a direct question 
| prodded him into relating one of the most 
revolutionary experiences that ever took place 
inside an automobile factory. 

“Isn't there a story about the invention of 
Duco that concerns you pretty closely?” My 
query started a train of fast-moving rem- 
iniscences, and soon Charles Kettering was 
telling me the story of Duco, as romantic a 
yarn as ever came from the lips of an engineer. 


“47 OU mustn't think that [invented Duco,” 

Ket began. “I merely saw the necessity 
of a superlacquer for automobiles, and kept 
hammering at the notion, until Dr. C. M. A. 
Stine and his chemists in the Du Pont labora- 
tories got busy and actually produced it. It 
happened this way. We were speeding up 
production all along the line, and had managed 
to clip about three days off the total production 
time. We thought we were doing wonders— 
until we struck the paint shops. It may sur- 
prise you to learn that before 1922 it took 
thirty-one days to turn out a first-class paint 
job. It was generally believed by boss painters 
that they couldn’t possibly turn out a gleaming 
finish in less than a month. I remember my 
conversation with the head of the paint 
shops. 

***A month to paint a car! Nonsense!’ was 
my first comment. ‘Suppose we agree that 
hereafter it’s only going to take a day?’ 

“*Paint a car in a day! Why that's im- 
possible. It takes almost a day to put the first 
coat on, and then it has to dry for forty-eight 
hours.’ 

““*Why not use a lacquer that dries in a 
minute?’ I suggested. 

“The boss painter shook his head, eyeing me 
warily as if I had suddenly gone mad. 

“*Lacquer like that would stiffen on the 
brush before we could get it onto the car,’ he 
objected. 

“Then let’s invent a special lacquer and 
blow it on with an air brush. We've got to cut 
down this car-painting time by ninety-five per- 
cent, and that’s that.’ 


“T OUTLINED the problem to Dr. Stine, and 
in a few days he was way ahead of me in 
this matter of painting cars. After an epic 
struggle, which I believe has already been 
recorded in PopuLtar SciENCE Montuaty, he 
evolved Duco—the hardest and glossiest finish 
that was ever put on any surface. We tested it 
with fire, water, acid, and cold chisels until we 
were positive we had the paint we were looking 
for. And how long do you suppose it takes now 
to paint a whole car, from hood cap to rear 
fender? Just one hour! Which proves, among 
other things, that both the boss painter and 
myself were way off in our calculation of the 
time it takes to turn out a perfect paint job.” 
At this point a long-distance telephone call 
from Detroit interrupted ow: conversation. 
The chief chemist at the General Motors 
Proving Grounds evidently had run out of 
inspiration on the flexible glass problem, and 
was calling up “Ket’’ to get a new hatful of 
ideas. “Ket’s’’ advice consisted of a long 
string of chemical formulas that would be- 
wilder anyone but a glass expert. I was amazed 
by this man’s familiarity with the chemistry of 
glass, and expressed myself warmly on the sub- 
ject when he hung up the receiver. 
““An automotive engineer has to be a 
chemist, nowadays, as well as everything else,” 
was Mr. Kettering’s comment. “I’ve never 
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**80 Miles on a Gallon 
by 1939”’ 
(Continued from page 149) 


a percentage of my problems are chemical in 
their nature, but I suppose it’s something like 
seventy-five percent. The chemistry of steel, 
glass, rubber, and gasoline has to be at the 
engineer's finger tips. And speaking of the 
chemistry of gasoline, let me show you how we 
improved motor fuel and at the same time 
solved one of the most baffling questions that 
ever confronted us—all by means of chemistry. 

“*As you know, the cylinder ‘knock’ was for 
many years among the most annoying problems 
to car owners, as well as motor designers. For 
a long time we thought the knock resulted from 
defective cylinder construction, worn piston 
rings, or loose connecting rods. By improving 
engine construction, we ruled out this possi- 
bility. But still the knock could be heard under 
certain conditions, and I was becoming more 
and more convinced that the knock was a 
chemical, rather than a mechanical, problem. 
So I turned my attention to the chemistry of 
gasoline. I began to wonder if there wasn’t 
something that could be added to gas to make 
it more ‘digestible, more completely ex- 
plosive, for it was fairly well proved by now 
that the knock was due to imperfect com- 
bustion in the cylinder. 


“WE. I got together with our engineers 
and we tried everything in the table of 
elements. Iodine, aniline, selenium, tellurium 
—we mixed them all with gasoline in the at- 
tempt to remove the knock. After a year of 
experiment, the engine still knocked, and we 
had pretty well exhausted the list of elements 
that would combine with gasoline. At last, I 
suggested lead, which is about the last thing in 
the world chemists would ordinarily regard as 
helpful. We added a fluid compound of lead to 
our gas—and it knocked worse than ever. 
“Then I had a real inspiration. Knowing 
that strange things happen in chemistry, I de- 
cided to reduce the proportion of lead from one 
percent to half of one percent. A slight 
diminution of the knock was noticeable. Then 
I reduced the lead compound to a third of one 
percent—and the knock disappeared entirely. 
The resulting mixture was Ethyl gasoline, a 
fuel that is fifteen percent more powerful than 
ordinary gas, and positively without a knock in 


a tankful. 

I NOTICED some airplane designs on Mr. 
Kettering’s desk, and remembered that he 

was the inventor of the ignition system in the 

Liberty motor, and had made nearly 5,000 air- 

planes for the Government during the war. 





“Ket” was one of the first men in the, United | 
States to fly with the Wright brothers, and was | 


one of the organizers of the Dayton-Wright 
Airplane Corporation. Right now i 
director of the Pratt & Whitney Aircraft Com- 
pany, and chief advisor to General Motors on 
all matters pertaining to aviation. 

“Of course General Motors is going into the 
aviation game,” he said emphatically, in 
response to my question. “‘We'd be slipping 
back into the Middle Ages if we didn’t have a 
complete line of airplanes for the public to 
choose from. As a first step we have acquired a 
forty percent interest in the Fokker Aircraft 
Corporation of America. Our exact plans are 
still in the tentative stage, and I’m not at 
liberty to announce our complete program. 
But if you come back inside of twelve months, 
you'll hear our propellers whirring, so to speak 
—in all sorts of sharps and flats. We're going 
to have a big line, ranging from dainty butter- 
fly planes to giant three-motored transoceanic 
liners. ‘A plane for every purse’—that’s all I 
can tell you of our plans just now.” 

“But how about the automobile business? 
Isn't it going to meet some terrific compe- 
tition from the airplane, as a means of 
transportation ? 


he is a | 
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“80 Miles on a Gallon 
by 1939” 


(Continued from page 150) 


“It certainly is, and I’m glad of it,”’ smiled 
Ket. “Remember the thousand-dollar, thou- 
sand-pound, hundred-mile-an-hour automobile 
I predicted at the beginning of our conversa- 
tion? Well, the airplane is making that a 
reality of the very near future. Without 
pressure from aviation, we motor manufac- 
turers probably would loaf along just as we 
were doing until the airplane came along. 

“Take this matter of a car’s weight, for 
example. Until 1920 we used to boast of how 
heavy our cars were. Now, one of our chief | 
selling points is how light they are. Lightness | 
of construction is something we learned from 
airplane builders who utilized newer and lighter 
metals in their planes. Aluminum, lynite, and 
invar all came into automobile construction by 
way of the airplane. And right now we are 
perfecting, for commercial purposes, a new 
metal fifteen times stronger than _nickeled 
steel, yet only one third as heavy as alumin’n. 
We figure that we can allow about four 
pounds per horsepower in making motors of 
this new metal. Thus a fifty-horsepower 
motor would weigh only 200 pounds! See the 
possibilities? If we can make a lighter chassis, 





and an engine which, in proportion to its size, 
is much more powerful than the gigantic 
masses of steel that used to be under auto- | 
mobile hoods, you can see why we are going to | 
need less gasoline. This fact, together with 
improved methods of carburetion, is going to 
double the mileage we can get on a gallon. 


“T ALSO believe that many parts will be | 
eliminated in the automobile of the future. 
The whole method of gear shifting is under- | 
going a series of changes right now—changes | 
that will eventually do away with the cumber- | 
some shifting lever. Shifting, braking, and 
possibly steering will eventually be a part of 
the electrical system, just as starting and 
lighting are at present. Body design is due for 
marked changes, also. We are only beginning 
to learn the possibilities of the streamline body 
in reducing wind resistance. Major Segrave 
never could have made his recent record unless 
he had thoroughly understood the science of 
streamlining.” ~ 

“Then you envision the automobile of the 
future as a simpler, lighter, better integrated 
conveyance, highly electrified, and con- | 
structed with great attention to streamlining | 
and lowered wind resistance?” 

“That's about it,"’ agreed Charles Kettering. 
“As I see our job in the future, it’s this: In 
order to keep up with a fast traveling, air- 
minded public, we've got to raise the standards | 
of motor car manufacture to the point where a | 
person will have to take to the air if he wants 
to travel any faster or smoother. And when he 
leaves terra firma we want him to say: ‘The 
people who made my motor car did such a 
good job that I’m sure they know how to make 
good airplanes, too.’ Which will be true. | 


“AS FAR as I can ses—and I'm taking a long 

look into the future—the airplane and 
the automobile will never conflict. Instead, 
they'll complement each other—and inside of 
another ten years it'll be a wise man indeed 
who can tell, when blindfolded, whether he’s 
riding in a plane or a car.” 


XT month: ‘“*What’s Ahead 

in Radio.” The inside story 
of modern broadcasting, told by 
Frank Parker Stockbridge in an 
interview with the man who has 
helped to place better radio pro- 
grams in the homes of millions of 
Americans. 
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“Qld Salts’? of Fresh 
Water Seas 
(Continued from page 43) 


coming down—ore from the Minnesota iron 
pits, wheat from the Dakota and Manitoba 
prairies. 

It was like sitting on the driver's seat of a 
truck in a double stream of fast traffic on a 
sharply angling road. Never in all my salt 
water wandering had I seen navigation like it. 
But our captain was as calm as if he had all 
the Pacific around him. 

“Steel Trust boat—that’s the fellow that 
tried to push over a lighthouse in the St. Clair 
River last spring—*’ so ran his comment on 
the passing carriers—“‘there’s the fellow that 
tried to cut me in two in the fog up in White- 
fish Bay last trip—get over there, damn you! 
Gimme my share of the road!—Port a half, 
Tom. Steady! Keep her on the buoy.— 
What's that fellow trying to do, cut across our 
bows?”’ 


LWAYS he referred to the other vessel as 
“that tellow.”’ It seemed quite natural. 
Lake freighters have few of the graces of salt 
water craft. There is a bulldog masculinity 
about them, and almost always they bear a 
masculine name. 

“There’s the Harry Coulby,” nodding to a | 
big bulk, “biggest ore-carrier on the lakes 
under the American flag. Pickands-Mather 
boat, 630 feet long. She made a swell record a 
few weeks ago. What was that, Jake?” the 
skipper glanced toward the mate, a runty 
saturnine Yankee. 

“Unloaded 13,500 tons of ore in Ashtabula 
in six hours from the time he passed the light- 








house inbound till he headed out,” the mate 


recited, as if jealous of the feat. Then added | 


bitterly, glancing at me: “ Y" ought to see the 
guest cabins on that boat! Paneled in teak- 
wood! Just like a yacht!” 

Great Lakes parlance uses “boat” instead of 
“ship,” “unload” instead of “discharge,” but 
these landlubberly terms are offset by the fact 
that the unsalted seas cling to the traditional 
compass terms, while salt water—at least on 
American ships—has gone over to the use of 
numbers for compass points, from 0° to 360°. 

**T’m going to take another trip in ore,” says 
the captain, “then jump into wheat. We've 
had a starvation rate on wheat up to now this 
season, but in another week or so I expect it'll 
jump to four cents or four and a half.” 


HE backbone of lake freighter business, I 
learned, is iron ore. Wheat is a seasonal 
trade down lake, coal an intermittent trade up. 
But no fleet can live on them alone. It must 


have ore. The biggest owner on the lakes, the | 


Pittsburgh Steamship Company, is a subsidi- 
ary of the U.S. Steel Corporation. Its hundred 
ships handle two thirds of the 25,000,000 tons 
of U. S. Steel ore that comes down the lakes 
each season. The second largest fleet, Pick- 
ands-Mather, with half a hundred carriers, is 
also tied in with ore fields and smelters. But 
some of the smaller fleets, with no such con- 
nection, are having a harder and harder time 
getting business, our captain explained. So 
here on the lakes, as in all other fields of busi- 
ness, one sees the gradual disappearance of 
the small unit—merging of the little fleets 
into the big. 

As we swung around a wide bend and came 
in sight of Detroit, the chief engineer, who had 
come up into the pilot house, exclaimed: 

**Here comes the finest boat on the lakes!” 


The vessel plowing down toward us had a | 


look of glittering newness. She (or rather he) 
bore the name Carl D. Bradley. 


**Limestone carrier,” said the chief. “Tur- | 


bine electric drive.” 
** Are there many of them on the lakes?” 
“Not many yet. But they're coming. Au- 
tomatic stokers, too,” he said admiringly. 
“They say it cuts the (Continued on page 153) 
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“Old Salts”’ of Fresh 
Water Seas 
(Continued from page 152) 


coal bill a fifth, and in some cases more.” 

“ Any Diesels here on the lakes? 

“ Not many—at least on the big boats. You 
see, Diesel oil costs about three times as much 
as coal up here. So it can’t compete.” 

As we came opposite the city, a fleet motor 
boat leaped out from shore, heading diagonally 
for us. Out from the captain's cabin someone 
had brought a small box. Into it the mate 
shoved a bundle of letters, and he carried the 
box amidships. There a deck hand attached 
the box to a rope, and lowered it overside. The 
motor boat darted alongside, the man in the 
boat snatched it, emptied it, stuffed some let- 
ters and papers into it, swung away, and sped 
toward shore. The Detroit Marine Post Office 
works quick and snappy. 


A’ DUSK we were plowing northward in 
St. Clair Channel with the same assur- 
ance. Yet almost every turn suggested to the 
captain or the mate some mischance of naviga- 
tion. Here was where one night they had come 
upon the Wolf all afire and her crew jumping 
over the bow. Here was where they'd seen a 
boat of the Buffalo Steamship Company sink 
in a head-on collision. And as we passed the 
lights of Port Huron and steamed out into 
black Lake Huron, the mate said sourly: 
*Here’s where the Price turned bottom side 
up!” 

The following forenoon I saw a strange 
thing. We had been running through dense 
fog, blowing our whistle at regular intervals. 
Whether there were other vessels near, we did 
not know. We heard nothing. Suddenly, the 
fog lifted. The sun streamed down. Half a 
mile away, on our starboard beam, was the 
silhouette of a freighter, still enveloped in fog. 
We could see steam rising at intervals from her 
whistle, yet not a sound reached us. That 
small envelope of fog completely smothered it. 

That incident brought dozens of stories from 
mates and wheelsmen and captain—stories of 
collision between fog-bound boats both blow- 
ing their whistles yet unable to hear anything, 
and of vessels running on rocks in snowstorms 
because the snow smothered the sound of fog 
signals. Snow is worse even than fog, it seems, 
in cutting off sound. 


HEN Anson, the tall black-haired wheels- 
man from the Beaver Islands, told the tale 


for three days, holding up along the North 
Shore to avoid islands and rocks; ice coating 
the pilot house windows so that they could see 
only through a small hole in the center window 
kept melted with rags heated on the steam 
radiator. The wrenching of the gale sheared 
off so many rivets in the ship’s bottom that 
there was twelve feet of water in her hold, and 


chors were under water. Then followed the 
tale of how the Turret Chief was hurled onto 
the rocks of the Keweenaw Peninsula, in a 
freezing gale in the early hours of dawn; how 
the crew crawled out on the rocks and wan- 
dered through the woods half-naked till they 
found shelter in a deserted shack, where they 
—— three days foodless till the storm went 
down. 

Late that night we came to Sault Sainte 
Marie and the four locks of St. Marys River 
which link Lake Huron with Lake Superior. 
The three American locks were full of boats 
a down, so we steered for the Canadian 
ock. 

; Here was the essential lifeblood of America, 
iron and wheat, pouring down through this 
narrow gap toward the blast furnaces and 
baking ovens in the heart of the nation. 

Wes Wouldn’t salt (Continued on page 154) 














of his terrific experience on Lake Superior’on | 
the Congdon—how they battled a northeaster | 


when she finatly fought her way into the shelter | 
of the Soo River, she sat so low that her an- | 
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“Old Salts” of Fresh Water Seas 


(Continued from page 153) 


water men who dismiss the lakes contemptu- 
ously get a shock if they knew that the tonnage 
of iron ore that came down these locks last 


year was more than all the tonnage both ways . 


in Panama and Suez combined?”’ grinned our 


skipper. 

Always I found the undeserved contempt of 
salt water folk rankling in the skipper’s mind. 
Later on, when we were crossing Lake Supe- 
rior, he said: “During the war, some of them 
salt water captains came up here to carry 
wheat down to Montreal. One of ’em loaded 
at Port Arthur in stormy weather. Some- 
body warned him he’d better wait in port till 
the weather blew over. ‘What,’ he says, ‘let 
this weather hold me up? This is only a mill 
pond.” Well,” the skipper’s eyes gave a glint, 
“the left port and was never seen again.” 


As W E steered out into the clear, cold 
cian of Whitefish Bay, and the mate 
strode back and forth, a ghostly figure in the 
eery black pilot house, giving the wheelsman 
orders in short sharp words, he told me the 
story of Captain Neale, certainly one of the 
strangest of all seafaring history. 

It was not far from where we were at the 
moment that Neale in his ship Myron was 
ogre down the lakes with a cargo of lum- 
ber, towing a barge also lumber laden. En- 
countering a savage gale, Neale saw that his 
barge was sinking. He dropped back alongside 
and took the barge crew off. A little later, as 
the sea grew rougher, Neale realized that his 
own vessel was doomed. Just as he put his 
head out of the pilot house window and 
shouted to the crew to take to the boats, a 
giant wave tore off the pilot house and car- 
ried it and the captain away into the moun- 
tainous seas. The men launched the boats and 
got away a few minutes before the Myron went 
down. Another steamer, the Adriatic, which 
had heard the Myron blowing distress signals, 
came running down with the wind and tried to 
pick up the boats, but failed. None of them 
was ever seen again. Either they were 
swamped in the heavy sea or else the floating 
lumber from the barge’s deckload stove them 
in. Twenty hours later the Franz spied a 
pilot house bobbing on the waves near Parisian 
Island. To it clung the stiff body of a man. 
The Franz came alongside and took him off. 
Neale was almost dead, but he was thawed 
back to life. 


REAT LAKES navigating officers don’t 
shoot the sun. This was impressed upon 
me the following day as we pushed westward 
through the foam-capped rollers of Superior. 
Navigation out of sight of land is by compass 
and clock—dead reckoning. Of course, some- 
times queer things happen. A certain captain 
ran full speed upon Chicago breakwater in the 
middle of the night because he happened to 
have two clocks in the pilot house, one set 
Central time and another set Eastern time, 
and he was watching the wrong clock. Some- 
times the compasses get queered. Certain 
cargoes throw them off—steel rails, for in- 
stance, or an electric hoist working on a dock 
alongside. One freighter almost ran on the 
rocks because a passenger had carelessly left a 
wet umbrella standing beside the compass. 
Then there was the Tioga, which ran onto a 
sunken crib in Duluth Harbor and had to have 
some plates riveted. The captain left port and 
in thick weather ran smack onto Eagle River 
Reef. The riveting had thrown his compasses 
off half a point, which, in the 192-mile run 
from Duluth to the top of Keweenaw, set him 
twelve miles south of where he thought he was. 
“‘But,”’ criticized our skipper, “‘he ought to 
have used a sounding line in thick weather. 
He piled up with a dry sounding line.” 
Severe condemnation crackled in his voice. 


In the St. Marys River and other restricted 
waters there are “‘range lights’’ to mark the 
channel, and always when a vessel passes 
through such a channel where the course be- 
tween ranges is known, the mate checks the 
compass in order to see if any deviation has 
occurred. 

Until we rounded the Keweenaw Peninsula 
-—that rocky copper-veined finger of Michigan 
that thrusts up northeasterly into Lake Supe- 
rior—the wind was brisk from the west. But 
as we shifted course off Eagle Harbor to 
WSW(W for the run down to Duluth, Minn., 
in the southwest corner of the lake, the wind 
swung into southwest and whipped up to a 
gale. Soon seas were crashing over the bow 
and hammering the pilot house windows with 
cold spray. But the captain ordered the chief 
to pump some more ballast water into her 
tanks, and drove on ahead. 


A‘ NIGHTFALL we saw the red-and-white 
flash of Devil's Island Light and shifted 
course half a point to the southward. On we 
drove through the night. The seas hammered 
that empty ore box like sledges on a boiler. I 
went to bed. But not to sleep. Once or twice 
I thought I was going to be catapulted out 
upon the floor. But on we drove. 

In the morning, peering through flying 
spume, I spied ahead a dim shore and a strange 
framework overarching a narrow gap in a 
point of sand. “That’s the Duluth Aerial 
Bridge,” explained the mate. We headed 
straight for it. As we passed under it, between 
two stone piers, the mate pointed to the right- 
hand pier. “There, see?” he shouted. ‘“‘ There's 
where the Mataafa piled up and most of her 
crew froze to death in sight of all the folks in 
Duluth!” 

Shooting through the gap, we were suddenly 
in the calm of Duluth Harbor. To starboard 
were the streets of the Zenith City, climbing a 
steep bluff; to port, the coal docks and grain 
elevators of Superior on the Wisconsin shore. 

We swung to port, went through two bridges 
into the inner harbor, and edged into the lee of 
an ore dock—a long high trestle stalking out 
into the harbor from shore. A switch engine 
was just backing a long string of ore cars, 
from the ore pits up in the Mesaba Hills, oyt 
upon the trestle. As the train came to a halt, 
men ran along it loosening the collapsible bot- 
toms of the cars. The ore streamed rumblingly 
down into the ore pockets. 


LREADY our deck hands were stripping 
off the tarpaulins. The donkey engine 
began rasping the hatch covers back against 
the rail. The moment we came alongside the 
dock, long spouts swung out from the trestle, 
centering over each open hatchway. 

‘*Let her go!” yelled a voice. Red ore began 
spouting down into our gaping hold. 

*“Come on,” said the captain. 

I scrambled after him down a ladder in the 
rain, out through the dock to a taxi waiting 
there. We whirled uptown. He popped into 
the company offices while I waited outside. 
Then into another office. Then he came forth 
and we dropped into a cafeteria on Superior 
Street for coffee and rolls. The skipper glanced 
at-his watch. ‘Well,’ he said, “‘1 guess they 
must have 12,000 tons in her by now.’ We 
taxied back to the dock and climbed aboard. 
The spouts had swung back. Men were closing 
the hatches and clamping on the tarps. The 
skipper mounted to the pilot house, pushed his 
head out of the window, and barked: “Cast 
off!’ The telegraph jingled. We backed out 
into the harbor and headed for the open lake. 

We were off again with our box of ore—ore 
for bridges and motor cars and airplanes and 
printing presses and looms—red ore, the life- 











blood of the nation. 
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——e ee =---Free Tr: Coupon— --------- 
Whirlwind Mfg. Co., 
999-52-E Third St., Milwaukee, Wisc. 
Gentlemen: You may send me full particulars of your 
Whirlwind Carbureting device and free trial offer. ‘This 
does not obligate me in any way whatever. 


rrr rere int it. EO eee 





NIGHTS 
UP TRL’ 


Even if you can’t read a note of music right now, 
you play a simple melody on the very day you get 


your Deagan Xylorimba. Free, easy lessons show 
you how. Soon you are amazing friendsand relatives. 

hen a new life begins—long, happy evenings of joy; parties; 
popularity; radio engagements—and the same chance to 
make $5 to $25 a night as Ralph Smith, Chicago—‘‘Played 
20 minutes at wedding’: received $20.’’ Or the Hallmann 
family, Reading, Pa..— Made $300 in 5 weeks, spare time.” 


FIVE DAYS’ FREE TRIAL—Our big FREE book 


tells all about this fascinating instrument—the y free 

inthe, coupe teday the booklet wilPbs malied prompes 
coupon ay—the let w mai m 

without cost or obligation. — 


MAIL COUPON TODAY! 


J. C. Deagan, Inc., Dept. 1656 1770 Berteau Ave., Chicago 
Send me, without obligation, full details of Free Trial offer 
and easy-payment plan on the Deagan Xylorimba. 

Name 


Address. 











MONEY 














MAKING OPPORTUNITIES SECTION 





Motorless Plane 
Climbs a Mile 


(Continued from page 56) 


Other experimenters, Pilcher in England and 
Chanute and Montgomery in America, carried 
on the tests that led to the Wright brothers’ 
first flights in a powered airplane. For nearly 
twenty years after its appearance, motorless 
flying was neglected. In 1911, Orville Wright 
took his English friend, Alec Ogilvie, for a 
vacation at Kitty Hawk and hovered in a 
biplane glider for ten minutes. So little interest 
was there in gliding, however, that his feat 
stood as an American record for seventeen 
years and as a world’s record for ten. 

It was at the 1922 international meet in the 
Rhoen mountains of Germany that the modern 
“‘glideflyer” came into his own. Martens in a 
“Vampyr” machine made the first flight of an 
hour. Hertzen, a young student, mounted to 
a height of a thousand feet in a howling gale 
and soared for three hours and ten minutes. 
A. H. G. Fokker, now designing planes in 
America, flew with a passenger for thirteen 
minutes. Later in the year, French experi- 
menters journeyed to the Sahara Desert, 
where they used the heat waves from the hot 
sands to lift their soaring planes. From then 
on, improvements in design and construction 
have produced machines and records believed 
impossible a decade ago. 


i> THIS advance, accidents, as well as pains- 
taking laboratory study, played their part. 
For instance, a crash once led to a new design. 
A pilot smashed the nose of his machine 
against a hummock in landing. Instead of 
sending it back to the factory, he patched up 
the hole, pasted canvas over it, and took off 
again. The machine flew better than before! 
The shortened fuselage and altered shape was 
just what it needed! 

Recent reports tell of a new German mystery 
soarer, as yet unnamed. It is lighter than the 
Darmstadt, the record-holding sailplane of last 
year, and can hang in breezes only a third as 
strong as those required to keep other ma- 
chines aloft. This marks an advance toward 
the goal of all glider designers—a machine that 
will soar in still air. Two of the mystery ma- 


| chines are coming to America. They will be 


flown at Cape Cod this year. 

And what of the future? Will gliding ever 
be more than a sport? While it is unlikely that 
gliders ever will compete with powered planes, 
they undoubtedly will supply increased knowl- 
edge of air currents and contribute toward 
refinement in airplane design. Perhaps, also, 
in the realm of aerial photography and radio, 
the soaring machines, free from vibration and 
metal, will be put to use. As preliminary train- 
ing for flying students their value already is 
recognized by German flying schools. 


T ANY rate, as a thrilling sport motorless 
flying is here to stay. The famous statis- 
tician, Roger Babson, even predicts that the 
little boys and girls of tomorrow will fly 
around their fyards in gliders with as much 
safety as the children of today play in their 
sand piles! 


Crystals of the Movies 


HE apparently smooth gelatinous sub- 

stance on one square inch of sensitive 
motion picture film is composed of more than 
a billion silver bromide crystals varying in size 
and shape. Measurements of the crystals have 
shown that the gradation of light and shade 
in a movie is due to the wide range of crystal 
sizes in the negative film used in the camera, 
while on the positive film, containing the 
printed pictures projected on the screen, the 
grains are much more uniform in size, giving 
sparkle and life to the pictures. 
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Whats keeping 


YOU out of— 


AVIATION? 








Is it lack 
of Training? 


Wes HINTON speaking... . 
What’s keeping YOU out of Aviation? 
Lack of ambition? t don’t believe it. Is it 
failure to see the tremendous opportunities, 
the profits that the Industry offers you? 
I can’t believe that either. Something is 
making you wait. I don’t know what that 
“something” is, but I do know that I can 
give you the one thing you need to get 
started. I can give you TRAINING! 


Are You 18 Years of Age? 


If you are, I'll show you how to get » 
started without delay. I can’t drive 
home the importance of that too 
strongly. A month in Aviation 
sees practically as much progress 
as a year in any other industry. 
Yesterday's employees are today’s 
bosses. Today’s beginners can be 
tomorrow’s successes in this richest 
field of all! 


What Hinton Training Is 


A complete course of instruction 
in the principles and_ practical 
operation of Aviation. You study 
it at home, under the direct per- 





Walter 
Hinton 


Pilot of the NC-4, first 


ees. sonal supervision of Walter Hin- 
to South America. ton. You learn motors, plane 


Famous war - time design and construction, theory of 
flight, carburetion and ignition, 
repairs, maintenance, manage- 
ment. Then if you want to learn 
to fly, Hinton arranges special 
rates for you. If you want a job 
his Employment Department 
puts you in touch with employers. 


The counee, below will bring you 
our book “‘Wings of Opportuni- 
ty”. It has already started 
hundreds of men. If you're eight- 
een or over—if you're serious— 
if you’re ready to learn facts 
about Aviation and FACTS 
ABOUT YOUR OWN CHANC- 
ES IN AVIATION—mail the 
coupon now! 


Walter Hinton, Pres. 


rf AVIATION INSTITUTE OF U.S.A. \ 
§ 1115 Conn. Ave. Washington, D.C. 4 


Navy instructor. First 
and only world-known 
aviator to give home- 
study students the 
cream of his knowl- 
edge. 





§ tet me more about MY chances in Commercial § 
§ Aviation. Send me your FREE Book, “Wings of 4 
’ Opportunity”’. P 
i 
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Wheres 
the can of- 
PLASTIC WOOD? 


Reg. U.S. Pat. Of. 


On porches or other outside wood- 
work, when rot creeps in and cracks 
appear, Plastic Wood will save the 
wood. Scrape away all dirt, rot, and 
old paint and fill in, or build up, 
slightly above the surface with Plas- 
tic Wood. Then smooth off. It 
handles like putty and hardens into 
wood, that is weatherproof and wa- 
terproof, will not disintegrate or split, 
takes paint, varnish or lacquer per- 
fectly, and adheres firmly to wood, 
metal, or other material. It is to 
wood what cement is to stone, weld- 
ing to metal. 


PLASTIC 
WOOD 


[Reg. U. 8. Pat. Off.] 


Thanks to its resistance to water and weather 
Plastic Wood has been adopted extensively for 
many repairs to boats and yachts. Before 
overhauling and laying-up for the winter Plas- 
tic Wood can be advantageously used to fill 
gouges, holes, splinters and other blemishes, 
as well as for more difficult repairs. A 24 page 
booklet “Plastic Wood for Boat Repair and 
Construction”’ will be sent free on request. 


Plastic Wood Solvent 


To soften Plastic Wood, to clean it from the 
hands or tools, and to prevent it from harden- 
ing from too frequent opening of the can, use 
Plastic Wood Solvent. In 25 and 50 cent cans. 


Handles 
like 
Putty 


1 Ib. 
$1.00 
At Hardware and Paint Stores 


ADDISON-LESLIE COMPANY 
319 Bolivar Street Canton, Mass. 
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behind me was the practice field. I could see 
Randy standing there all alone in the middle of 
that big field. On top of him was a white spot. 
That was his face. He was looking up. I have 
often wondered what goes on in the mind of 
an instructor, standing as he was that day, 
i up at one of his students on his first 
solo. 

What went on in my mind was certainly 
different from what I had expected. I am not 
soft-boiled, and maybe it is unwise to say what 
went on in my mind, but as this is an honest 
record of my sensations and emotions while 
learning to fly—here goes! If it sounds goofy, 
I’m sorry. I wasn’t merely thrilled at being 
up there alone, I was exalted. I felt like 
yelling and singing. Down there were people 
—stupid, earthbound people, crawling like 
ants about their tasks; up here was I, a mas- 
ter of the air, flying through space, my own 
hands and feet taking me where I wished. 


I HAD had a sensation like it only once be- 
fore—during my third lesson, when I sud- 
denly stopped being scared of flying and really 
began enjoying it. Not that moment—no 
moment I have ever known—could compare to 
the exultation I felt on my first solo. It will 
probably never come again, unless some day I 
make a sensational hop across an ocean. I 
understand that Lindbergh’s first sight of land 
when he flew the Atlantic was the biggest kick 
he ever got. . 

The first few minutes of that flight were 
worth all the sacrifices I had made to take up 
flying, worth all the hard work I had put into 
it. Soon now, I would be doing this for a living 
—flying the mail! 

In the midst of these exalted thoughts, it 
occurred to me that I had to bring this ship 
back to land. It was worse than waking up 
from a beautiful dream. I had not yet learned 
to like landings. I looked down. There was 
Randy on the practice field, still looking up. 
My altimeter said 1,100 feet. It was time to 
cut the motor and start my glide. 

My stomach warned me that we were in a 
tight corner again. Damn my stomach! I 
maneuvered for a position from which to start 
my glide, but J could not cut that gun! Sup- 
posing I leveled off too high or too low! Sup- 
posing a side puff of wind struck me the mo- 
ment before landing! 


MADE another circle. Then grimly I cut 

the gun. My stomach shrank and objected 
as the wind began whistling in the wires. The 
pitch sounded wrong. I tried other gliding 
angles. I picked the imaginary lire down the 
center of the field. The earth came looming up 
at me. Was I overshooting the field? I thought 
so. This proved to be an error of judgment. 

I went into my glide, Randy said later, all 
right. Then I changed my mind about it. I 
put the nose down. The whistling struck a 
higher note. I knew I wasn't doing it properly. 
In the few seconds that remained, I asked my- 
self how I had done it before. I had been mak- 
ing some fine landings! 

Nobody in the front cockpit to pull me out of 
trouble now! Sit her down, Larry! Keep cool, 
Larry! Sweat was running down Larry’s face. 

I leveled off. The wires did not stop whis- 
tling! The wheels touched. Crash! Up we went 
in a bounce. Randy called it forty feet. It 
looked nearer a hundred to me. 

Fortunately, I hadn’t lost flying speed. I 
slapped on the throttle and climbed again. 
Now I was scared. My throat was dry. My 
heart was hammering. And that lame duck of 
a stomach was doing a tail spin. I circled 
around and at 500 feet cut the gun and put my 
ship into the glide. 

Again I leveled off too soon. Again I bounced 
and again I gave her the gun. As I started 





around that circle again, I thought of the 
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story of the soloist at a naval training station 
in the war who had made bounce after 
bounce—a dozen of them—until a disgruntled 
mechanic on the ground finally exclaimed: 
“Somebody bring out a machine gun and 
shoot him down!” 

My third attempt at a landing was a pan- 
cake. I rolled to a stop, wiped the sweat off my 
face, and started taxiing back to the end of 
the field as Randy came running toward me. 
I was sore and disgusted. 

I settled down in my seat, jammed on the 
gun, and took off again. This time there was no 
thrill. And this time I wasn’t rattled. I made 
a long climbing turn and, at 600 feet, faced 
into the wind with the field below me. Again 
I cut my motor and went into my glide. The 
whistling was on the right note. I began level- 
ing off. Watch that left wing! Gently I pulled 
the stick back. And gently I sat her down— 
on three points! 

Well, I had soloed. I wasn’t a rookie any 
longer. Randy climbed into his cockpit and 
we flew back to Curtiss. A few more lessons 
with Randy aboard, and I would be turned 
loose—forever. Randy made no comment on 
my solo flight. But he told me that he was 
through instructing. 


" AS SOON as I've graduated you, I'm 
through.” 


“Why?” 

“T like cross-country flying better.” 

“Ts instructing too monotonous?” 

**Maybe.”’ 

**Ts it too nerve-racking?”’ 

** Maybe.” 

That was all he would say about it. And 
his decision answers certain people who have 
said that these articles have been giving Randy 
a lot of nice free publicity and should bring 
him flocks of students. Take my word for it: 
Randy isn’t instructing any more. 

In concluding this article on my solo, there 
is another group of sensations which must not 
be omitted. These were the sensations I ex- 
perienced that night. I went into New York 
and blew myself to a dinner in a big hotel. 
Celebration! And suddenly, for some queer 
reason, I hated everybody in that dining room. 
I can’t explain this, but it happens frequently 
to students in the solo stage. I wanted to leap 
up and punch my waiter in the nose. I didn’t 
want my fine expensive dinner. I wanted to be 
up in the air, flying alone. I wanted to be out 
at the field with the smell of the dust and the 
gas fumes in my nose. 


THAT feeling did not pass until my meal 
was almost finished. 

Another curious reaction to my soloing is the 
painstaking care I have begun to take in every- 
thing I do, not only in the air, but everywhere 
else. I can’t stand seeing one of my vest or 
coat buttons unbuttoned. My room at my 
boarding house used to look as if it had been 
hit by a cyclone. Since I began to solo, it has 
become a model of neatness. So have I. Some- 
times I give myself a great big pain, so neat, so 
orderly, so finicky have I become. 

My future plans, if you're interested, are as 
follows: As soon as I have secured my private 
pilot’s license, I’m going to Florida. I am going 
to take some lessons in flying boats. I will also 
do some cross-country flying down there, as I 
understand that good planes can be rented 
very reasonably at many Florida airports. 

I'm going after those 200 hours tooth and 
nail. It won't be long now! 

THE END 


EXT month: “Barnstorming with 
Lindbergh,” by Randy Enslow. A 
great pilot’s own story of the days when 
he and Lindy shared adventures. Better 
order your copy early. 
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How to Choose a 
Heating Plant 


(Continued from page 75) 


be rather evenly balanced. He remembered that 
the first salesman had said that choice was 
largely a matter of opinion, and went back 
to see him and to hear his recommendation. 

“If you're pressed for money, " said the sales- 
man, ‘‘use one-pipe steam, and if you're not, 

ut in vapor-vacuum. In either case the size 
of the heating plant will have to be figured, so 
I’ve marked your plans with the number of 
feet of radiation you'll need for each room.” 

“Number of feet of which?” asked Bob, 
puzzled. 

“Of radiation. It’s a way of saying how 
much heat each room should have. You figure 
the size of a room and the number of square 
feet of exposed wall and glass that it has, and 
then you consider its location. If it’s on the 
exposed side of the house, it'll have to have 
more heat than if it’s protected, and a down- 
stairs room will need more heat than one 
upstairs. There’s a formula that tells the size 
radiator you'll need for each room. Add 
together the radiation figures for the different 
rooms and you'll have the size of the boiler 
required. But I’ve learned by experience to 
recommend a boiler a size or two larger than 
what the figures call for. It’s this way. To keep 
all of the radiators hot, a small boiler will have 
to work to the limit, with a roaring fire and 
full draft on, while with a big boiler you'll 
get the same results with a fire that’s not much 
more than smoldering. A big fire burning slow- 
ly takes less fuel and attention than a little fire 
that has to be pushed,-so even though the 
larger size costs more, you'll be better off with 
it. Your house calls for 722 feet of radiation, 
and my recommendation would be a boiler 
giving 1,600.” 


* COME friends of mine have their radiators 
in boxes,” said Bob. ‘‘What kind are 
they?” 

**Those are inclosures that you can put over 
any kind of radiator. That's the modern way 
of doing things. You can get them in any 
design to match your rooms. Or you can have 
copper or brass radiators built into the wall, so 
that all you see of them is a couple of grilles.” 

**T guess you'll get my order,” said Bob. “I 
don’t know enough to give it to you now; but 
I'll talk things over with my architect, and 
you'll hear from him.” 


HE Kersey’s doctor dropped in for dinner 

that evening and heard all about it. 
“Talking of heat,”* he said, “here's something 
I've noticed in my practice. There are two 
families around here that have the same num- 
ber of children of about the same ages. One 
family calls me in every week or two to treat 
nose and throat troubles, while the other hasn’t 
had a cold all winter. I’ve been trying to find 
what makes the difference, and I’ve come to 
the conclusion that it’s in the heating of their 
houses. The family that has colds keeps the 
house at seventy degrees or more, and the air 
is so dry that its like the Sahara. The other 
family has some way of moistening the air, and 
I feel warmer and more comfortable there at 
sixty-five degrees than in the other house at 
seventy. In place of one of the radiators they 
have a machine that’s connected to the boiler 
and water supply. In it is an electric fan that 
drives air over some heated parts and then 
over wet plates and sprays, and it comes out 
warm and moistened and spreads all over the 
house. I think that’s a good plan, and I advise 
you to look into it.” 
Bob started on this new tack the next day, 
and learned that health experts agreed with 
the doctor. Warm air needs moisture, he found, 
and if it cannot get that moisture anywhere 
else, will absorb it from human bodies. The 
unnatural drying of (Continued on page 158) 








and advantages and disadvantages seemed _ to 
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LePage’s Third Home 
Work Shop Book, only 
10Cents, Shows How to 


MakeThese 20 Projects 


Cape Cod Chest of Drawers, 
Alexandria Nest of Tables, 
Old Salem Ship’s Cup- 
board, Plymouth Built-In 
China Closet, Lady Wash- 
ington Sewing Cabinet, Set- 
Back Book Shelves, Mod- 
ernistic Desk, Modernistic 
Table, Modernistic Folding 
Screen, Modernistic Fire 
Screen, Chess and Checkers 
Table, Smoking Table, 
Caned Side Chair, China 
or Book Cabinet, Book 
Trough and Magazine 
Stand, Magazine Carrier, 
Vanity Case, Book Stand, 
Fernery Stand and Folding 
Sewing Screen. 


Job Plans 10 cents 
each. Order by num- 
ber as indicated in 


Coupon. 


16 Sheraton Writing Desk 
17 Sheraton Desk Chair 


oo 


Colonial Hanging Book 
Shelves 


I 


19 Smoking and Reading 
Cabinet 


20 Colonial Mirror 


21 Pea Wagon 


~_ 


2 


N 


Telephone Cabinet 


23 Stool for Telephone 
Cabinet 


24 Manual Training Work 
Bench 


25 Home Worker’s Tool 
Cabinet 


26 Spanish Ga !eon 
27 Vanity Table 
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HANDIEST TOOL IN YOUR WORK SHOP 





You Can Easily Make 
This Spanish Galleon 


LePage’s Complete Plans 
and Instructions Show You How 


Any man handy with tools can easily make this 
ornamental Galleon with the help of LePage’s step- 
by-step printed directions and full size patterns for 
every part. And just as easily make any of the 
attractive, useful projects found in LePage’s Third 
Home Work Shop Book or in LePage’s Job Plans. 


Expert Instruction 


You have expert instruction to guide you. The 
designs, dimension drawings, photographs, step-by- 
step directions and the actual furniture itself were 
made by William W. Klenke, Instructor in Wood- 
working, Central Commercial and Manual Training 
High School, Newark, New Jersey. His experience 
as an expert gives assurance that each project and 
the directions for making it are thoroughly practical. 
To make the Spanish Galleon as shown in the illus- 
tration (over-all length of hull 26 inches) order 
LePage’s Job Plan No. 26 at 10 cents. Look over 
the contents of LePage’s book and the Job Plans 
available as shown in the column at the left. The 
price of the book is 10 cents. The Job Plans are 
10 cents each and are for projects requiring more 
elaborate instructions than those shown in the Book. 
In all cases the instruction consists in printed step- 
by-step directions, dimension drawings or full-size 
patterns, and a photograph of the finished article. 


Send 10 Cents for LePage’s Third Home 
Work Shop Book 


Simply use the coupon below, sending it to us with 
10 cents in coin or stamps, and we will at once send 
you a copy of this latest LePage’s Book, postage paid. 


MAIL THIS COUPON 


Le PaGe’'s CRAFT LEAGUE 
715 Essex Ave., Gloucester, Mas3. 
Gentlemen: Enclosed please find 10 cents (coin or stamps) 


in payment for LePage’s New Third Home Work Shop 
Book. Please send a copy of this book to: 





Please also send the following Job Plans................. 
(indicate by number those you want. See column at left), 
for each of which I enclose an additional 10 cents. 
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MAKE MACHINES IN THE SHOP 


Rmsfiy REPORT AT YOUR DESK 
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‘a r 
“2 MAGNETIC COUNTERS 
7 Mechanical contacts on machines make 
and break the electrical circuits which 
se the counters over your desk, or 
“banked” conveniently on a Counter- 
Board. The electro-magnetic drive of 
the counter gets its current from your 
regular lighting circuit: Alternating 
current either 55,110 or 220 Volts as 
Z, i ordered. Also furnished for operation 
“a by direct current or storage battery. 


Bring machines — in effect —right into your office to tell you what 
they've PRODUCED. Watch their performance from where you sit, as 
registered on Veeder - Root Magnetic Counters. See which machines — at 


any minute —are running, or idle, or producing too little. Get the records 
by wire from any remote point. Continuous check-up on machine operators. 


Ask us about the application of this latest 
and greatest advance in Production-Control. 


Noodks ' ( yi a PIT oonronaren 
HARTFORD, CONN. 




































Take a permanent vacation 
from sanding drudgery! 


Swear off—now and forever—slow, 
tiresome and expensive hand sanding. 
Use the TAKE-ABOUT—the ONL 
portable belt sander. 

SPEED? Does either flat or curved 














work 5 times faster than hand sanding. > ened to hessew @ hané—the benfeneee 
Reduces hours to minutes. FINISH? clean hand that ever did a dirt-collecting job. 
alt. ion | , uni . In 58 seconds we’ll give bac t hand so 
os “No ri en. He. eo  ocgamay “yr on Os Some 8 SS LL 
, y ; ° . - it. ill we clean it i va p- 
OPERA TON? P lug into any light That’s all. But that’s enough—because Lava 
socket. Belt does the is made to drag out grime and grease quicker 
work. “You merely guide || Shen emy,ctia, our in te, teat ened 
it. WEIGHT? y 13 Italian pumice ground almost as fine as flour. 
Ibs. Easily handled in any It makes a sich, fast-working lather—even in 
ition cold or hard water—a lather that gets the dirt 
en a oe ding and protects the skin. Lava costs —_ 6 cents 
ing. or a dime—at any grocery or drug store. 
TAKE-ABOUT soon pays 
for itself through quicker ange Ue Lave Soop Man 


and better work. There’s 

also a larger model for IF YOU’VE NEVER TRIED LAVA SOAP 

production work. SEND FOR A FREE SAMPLE CAKE 
Send for information. 





Procter & Gamble, Dept. X929 


The Porter-Cable Machine Co. Cincinnati, Ohio 
2000 Salina St., Syracuse, N. Y Send me a free sample cake of Lava Soap. 


PORT!-(ABLE || since ni 
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skin and membranes gives germs a chance to 
attack, and diseases of the throat and nose are 
the result. 

For healthful conditions the air must be 
humidified, and Bob was amazed to learn that, 
to be effective, this requires the evaporation 
of from three to six gallons of water a day for 
each room in the house. This not only will 
safeguard health but will preserve furniture 
and other woodwork, and keep it from loosen- 
ing and cracking. It is of little use to put a pan 
of water on a radiator, for there will be insuf- 
ficient heat to evaporate the necessary volume. 
Such a plan is effective only with a special 
radiator tank that requires the rising warm air 
to pass through a coarse cloth that is kept 
moist. 


ANY warm air heaters are fitted with 
tanks intended to moisten the air, but 
often these are so small as to be of little use. 
Some manufacturers now offer tanks that are 
connected to the water supply and kept filled 
by automatic valves. The most advanced 
apparatus is a warm air heating plant in which 
the air is kept in circulation by a fan. Entering 
the machine, it is filtered, warmed by passing 
through hot channels, and then humidified by 
sprays of water. It runs on gas, and tempera- 
ture and humidity are under automatic con- 
trol. The machine replaces a heater or a 
boiler, and because of its air passages to the 
different rooms, is best installed while the 
house is under construction. 
Here was more foad for thought, and after 
a long discussion with his architect, Bob de- 
cided to follow the advice of his friend, the 
salesman, and install humidifying radiators in 
the living room and the upstairs hall. 


Next month—another entertaining ar- 


ticle, in which the Kerseys tackle the 
problem of paint for their house. 


Talking Robot Sells 
Flapjacks 


(Continued from page 24) 





the scales are put outside in the entrances. 
They work twenty-four hours every day. 

Coin turnstiles are taking the job of ticket 
sellers in many fields, admitting passengers 
to subways, bus terminals, amusement parks, 
and the like. A small model has been worked 
out for street cars. ‘ 

When the best known of the New York sub- 
way turnstiles were installed in 1922, each 
machine took the place of one man. When a 
nickel is dropped in the slot it makes an elec- 
trical contact which trips a dog and allows the 
arms of the stile to make a quarter turn. A 
ratchet allows the arms to be moved freely in 
the opposite direction. Thus persons coming 
out use the same turnstile as those going in. 

The new installation was faster and cheaper 
than the ticket choppers they displaced, but 
dishonest straphangers found that the machines 
would swallow slugs as readily as honest 
nickels. Soon anaverage of 3,000 slugs dropped 
daily into the coin receivers. Again the inven- 
tors got busy. The result was the bull’s-eye. 
By this attachment the coin entered a lighted 
chamber and could be seen from the outside 
through a lens which magnified it to the size 
of a dollar. This lighted enlargement enabled 
the man in the near-by change booth or 
employes on the platform to see from a dis- 
tance when a fraudulent disk was inserted. 
The bull’s-eyes caused a drop of from 3,000 
slugs to 600 slugs daily, a cash saving of $120. 

Increased demand for automatic salesmen 
has brought 250 manufacturers into the 
market. They produce about 400 different 
machines. (Continued on page 159) 
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Talking Robot Sells 


Flapjacks 
(Continued from page 158) 


Some of the stronger concerns have banded 
together in a $25,000,000 organization. They 
have been so active in the invasion of new 
territory and in working out new machines 
that organizations of clerks and salesmen have 
become genuinely alarmed for the future. 
The question whether the machines will throw 
human beings out of work is being agitated. 

“It’s the old story,” says the president of one 
autovending concern. “Men are afraid of the 
machine invasion. We are sure this fear is 
groundless. Machines usually create more and 
better jobs. To cigar store salesmen, for exam- 
ple, the machines are aids, not competitors. 
A customer comes in for a pack of cigarettes. 
With the machine he can get what he requires 
in a few seconds. Without the machines he 
may have to wait ten minutes while the clerk 
talks to a ‘shopper.’ We figure that the 
machine should take care of the fifteen-cent 
sales and the clerk should devote himself to 
selling in larger amounts.” 


Sn spread of the automatic vending idea 
is astonishing. Those in the business 
prophesy huge arcades where customers are 
waited on exclusively by vending and change- 
making automatons. Already there are stores 
of this sort. One at an amusement beach near 
New York sells fifty different commodities. 
Broadway has a “Sodamat”’ in which eleven 
machines sell loganberry juice, root beer, 
orangeade, and the like. 

One inventor has produced a machine that 
rivals the blond lady who stands in the res- 
taurant window and deftly flips hot cakes. The 
automatic wheat cake vendor, electrically 
operated, has a magazine which will accept 
enough dough for a hundred servings. A 
quarter dropped into the slot entitles you to 
four wheat cakes and starts a fascinating 
series of operations. One by one the portions 
of batter drop on the hot plate. When one 
side is brown an automatic flipper turns the 
cake. The machine supplies syrup. Butter 
has to be served by hand. 

Even gasoline now is sold by machine. The 
slot takes fifty cents. An adjustment allows 
the owner to set the amount according to the 
day’s price. 

The owner of a washing machine business 
recently was stuck with a thousand old- 
fashioned units. Application of the coin-and- 
slot idea not only saved his financial hide, but 
is making his fortune. He put a time attach- 
ment on each machine and installed them in 
the basements of apartment houses. For 
twenty-five cents the housewife could use the 
washer for thirty-five minutes. The success 
of this venture was immediate and the busi- 
ness is being greatly expanded. 

The sale of music and entertainment via the 
coin slot is as old as the penny arcade. From 
this humble beginning the automatic idea has, 
spread into many and higher branches. There 
is a machine which plays twelve phonograph 
records for a nickel. Another gives you a selec- 
tion from an automatic orchestra. Pianos with 
coin attachments have been greatly improved. 
The autoradio now is being installed in hotel 
rooms. A quarter buys fifteen minutes of radio 
programs—and static. 


NIVERSITIES and manufacturing plants 
are buying vending machines which sell 
candies and fruits. They save the time which a 
workman or student would waste going outside 
the building to hunt refreshment. Also they 
turn back a profit. 
A fortune awaits the inventor who works out 
2 successful machine for selling mixed drinks 
~sice cream sodas, for instance. The problems 
of refrigeration, of keeping the charged water 
and syrup, of mixing them properly, are a few 





which remain to be solved. 
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HAS ELIMINATED GUESS 
WORK IN THE CANNING 


PACKINGS PRESERVING 
INDUSTRY + * ° 


N the process of canning pork and 
beans—catsup—chili sauce—jams 
—jellies—preserves, etc.—the cooking 
temperature must be accurately main- 
tained. A variance of over two degrees 
might mean tremendous spoilage. 
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Information and literature on any 
type of instrument will be sent you 
promptly on request. Our own engi- 
neer will consult with you on the ap- 
plication of Tycos to your particular 
manufacturing problem. 








Tycos in cAviation 


A full line of Aviation Instruments 
for ships and airports. 


Tycos for the Home 


Certain parts of the process require 
absolute maintained temperatures— 
Nothing but accurate—dependable in- 







Tycos Office Thermometers ‘ ‘ 

pope struments will do this work. 

efficiency. ° e 
Tyeos Bath Thermometers Most of the largest packing companies 
Goce Home Set have used Taylor Instruments on con- 





Bake Oven Thermometer, Candy 
ermometer, Sugar Meter. The 
secret of accurate results in cooking. 
Tyeos Wall Thermometers 
To help you to maintain a 
temperature in your house condu- 
cive to good health. 
Zycos Quality Compasses 
Zycos Fever Thermometers 
Tyeos Stormoguide 
Forecasts the weather twenty-four 
hours ahead with dependable 
accuracy. 
Fycos Hygrometer 
To enable you to keep the humidity 
of the atmosphere in your home 
correct at all times. 
Zeos for the Medical Profession 
Jeos Sphygmomanometer, 
Recording Pocket and Office types. 
Tycoa Fever Thermometers. 
Your dealer will show them 
to you. Ask us, on a postal, for 
booklets on any of the above. 


Bulletins on request 





tinuous cookers, pea blanchers, ex- 
hausters—retorts—vats, etc. for years 
—the spoilage in the plant is practi- 
cally nothing—the yearly production 
is hundreds of thousands of cases. 











TO MANUFACTURERS 


Whether you can food—make steel—furni- 
ture or ice cream—candy or any other product 
that goes through manufacturing processes 
that require temperature control— 

There is a TYCOS—Indicating—Recording 
or Controlling Instrument that will do your 
job, save you money and serve you with entire 
satisfaction. 










Taylor /nstrument Companies 
Main Office and Factory 
ROCHESTER, N.Y. - - U.S.A. 
Canadian Plant: 3eos BUILDING, TORONTO 
SHORT & MASON, Ltd. 
Manufacturing Distributors in Great Britain 
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This is what happens in the cylinders of a gasoline 
engine when it is running smoothly. The pressure 
gradually increases after ignition untilthe mixture 
is nearly all burned. Then it grows less and less. 


What is that “KNOCK”? 





But when the gasoline is causing the engine to 
“knock”, just see what happens. Is it any wonder 
that the engine loses power? Ethyl Gasoline 
prevents that jagged saw-tooth by “knocking out 
that knock”. 





, ‘Raa “knock” was a mystery in the automotive 


world until the scientists in General Motors 


Research Laboratories started on its trail. Before they 
finished they not only found out what that elusive 
“knock” was, but were actually able to take a pic- 
ture of it! 

This was made possible by the development of the 
Midgley Indicator, which records the pressure inside the 
cylinder of a gasoline engine. It was this ingenious de- 
vice which first revealed the truth—that the “knock” 
was caused not by the engine, but by inherent faults in 
gasoline itself. 

It showed that gasoline, when compressed beyond 
certain limits, explodes too fast—that is, “knocks” and 


EF | HY] j S00, plas STM qual ETH 


© E.G. C. 1929 


Se 


loses power. Then the problem was to find something 
to mix with gasoline to control its combustion rate as 
compression was raised. After years of research it was 
found that Ethyl fluid, containing tetraethyl lead, was 
the solution. 

Today leading oil companies mix Ethyl fluid with 
their gasoline to form Ethyl Gasoline. Ethyl made 
possible the engines of higher compression now on the 
market. By eliminating “knock” in engines of average 
compression it brings out additional power, gives them 
a new resiliency and nimbleness impossible to obtain 
with ordinary gasoline. Ride with Ethyl. 


ETHYL GASOLINE CORPORATION 


56 Church Street, Toronto, Can. 


25 Broadway, New York City 
36 Queen Anne’s Gate, London, Eng. 
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Knocks out that “knock” 


GASOLINE 


R. R. DONNELLEY & SONS CO., CHICAGO 


SEPTEMBER, 1999 


























* 


: 
p 
; 4 
3 
; 


ps 


% 








